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This Environmental Impact Statement analyzes the environmental impacts of 
alternatives being considered to deliver incr eased amounts of water from the en-
larged Strawberry Reservoir through the Diamond Fork drainage in north-central 
Utah for hydroelectric power generation and for agricultural and municipal and in-
dustrial purposes for both the Municipal and Industrial System and the Irrigation 
and Drainage System of the Bonneville Unit. Alternatives assessed include the 
Sixth Water Flow Through Alternative (the recommended plan); the Fifth Water Pumped 
Storage Alternative; the Sixth Water Pumped Storage Alternative; the 1964 Definite 
Plan Report Alternative; and the No Power Alternative. In the Draft Environmental 
Statement, the Fifth Water Pumped Storage Alternative was presented as the recom-
mended plan; however, an assessment of non-Federal interest in developing and fi-
nancing the power system conducted early in 1984 indicated inadequate support for 
the Fifth Water Alternative and resulted in Reclamation selecting the Sixth Water 
Flow Through Alternative as the recommended plan in this Final Environmental Im-
pact Statement. The recommended plan would generate approximately 166 megawatts 
of hydroelectric power. The key issues raised in the scoping process and in re-
view of the Draft Environmental Statement relate to water and electrical energy 
requirements, road and transmission alinements , recreation and tourism and in-
creased opportunities for stream and flatwater fishing, construction impacts on 
fish and wildlife, flood damage and erosion, and payment for acquisition of prop-
erty. A loss of existing wildlife habitat on project lands would occur through a 
combination of reservoir inundation and construction and operation of project 
features, primarily roads. Wildlife mitigation plans are included as a part of 
all alternatives to offset the loss of the wildlife values associated with this 
habitat. 
The Environmental Impact Statement is intended to serve environmental review 
requirements in compliance with the Clean Water Act of 1977 (Public Law 95-217); 
Executive Order 11988, Floodplain Management; and Executive Order 11990, Protec-
tion of Wetlands. The statement is also intended to fulfill requirements for 
exemption fI·om Section 404 of Public Law 95-217. For further information on the 
processing or content of this document, please contact the Regional Director, 
Bureau of Reclamation, 125 South State Street, P.O. Box 11568, Salt Lake City, 
Utah 84147, or call commercial (801) 524-5580 or FTS 588-5580. 
Statement number: 
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SUMMARY 
General 
The Diamond Fork Power System, located in north-central Utah, would 
be an essential component of the interrelated systems of the Central Utah 
Project's Bonneville Unit. Construction of the Bonneville Unit began in 
1967 and is nearly 30 percent complete, based on costs expended to date 
as a percent of the total estimated cost and assuming construction of 
the recommended Sixth Water Flow Through Al ternative for the Diamond 
Fork Power System. The Central Utah Project is a major water develop-
ment project designed to provide water for agricultural and municipal 
and industrial needs for 12 counties in northern and central Utah and 
for hydroelectric power generation. The Diamond Fork Power System would 
develop hydroelectric energy by means of a transbasin diversion of water 
which would descend about 2,600 feet from the enlarged Strawberry Reser-
voir in the Uinta Basin, a part of the Colorado River Basin, to the con-
fluence of Diamond Fork and the Spanish Fork River in the Bonneville 
Basin through a system of tunnels, pipelines, reservoirs, and power-
plants. The recommended plan would provide about 166 megawatts (MW) of 
hydroelectric power. The system would also facilitate the conveyance of 
an average of 137,400 acre-feet of Bonneville Unit water and 61,000 acre-
feet of Strawberry Valley Project water 'annually from the Uinta Basin 
to the Bonneville Basin. Additionally, the project would provide rec-
reation, fish and wildlife measures, and flood and water quality control. 
The developed water and energy would fulfill the project objectives of 
supplying immediate and projected needs for the rapidly growing popula-
tion along the Wasatch Front. Some of the energy would be used for 
project pumping, and the rest would be marketed for commercial use 
throughout the Colorado River Storage Project (CRSP) marketing area. 
Most of the power system would be located in Utah County; however, a 
small portion at the upper end of the system would be located in Wasatch 
County. The system would be constructed in the Diamond Fork and Sixth 
Water drainages in the Uinta National Forest of the Wasatch Mountain 
range. Sixth Water is a tributary of Diamond Fork, which is a tributary 
of the Spanish Fork River. Elevations of project features would range 
from about 7,600 feet to 5,000 feet. 
A number of non-Federal entities have expressed interest in partici-
pating in development of the Diamond Fork Power System. Under the con-
cept of non-Federal participation, which the Bureau of Reclamation (Rec-
lamation) has been directed to explore, such entities would fund most 
of the construction of the powerplants and associated features in return 
for a comparable portion of the power produced. Specific guidelines for 
implementing this participation have yet to be developed, with the 
exception that the generating units would be an integral part of water 
resource development projects and, therefore, would be operated to 
satisfy the multiple purposes of the project. Securing non-Federal 
financial involvement would confirm that the proposed additional hydro-
eletric power is needed. 
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Under the National Environmental Policy Act (NEPA), the average 
annual transbasin diversion of 137 ,400 acre-feet of project water is 
being evaluated in practical increments. This intent and format was 
discussed in the 1973 programmatic Final Environmental Statement (FES), 
which dealt with the entire Bonneville Unit, and was also stipulated in 
the 1974 litigation, which confirmed the adequacy of that FES. The 1973 
FES provided the final NEPA compliance only for the Strawberry Aqueduct 
and Collection System. A 1979 FES for the Municipal and Industrial 
System evaluated the transbasin conveyance of up to 30,000 acre-feet of 
water and the use of 104,100 acre-feet of water along the Wasatch Front. 
The Diamond Fork Power System Final Environmental Impact Statement (FEIS) 
provides NEPA compliance for conveyance of the full 137,400-acre-foot 
diversion but does not include full evaluation of the use of the last 
33,300-acre-foot increment. This last increment of water will be evalu-
ated in the environmental statement for the Irrigation and Drainage Sys-
tem, scheduled for mid-198S. 
This Environmental Impact Statement is intended to provide final 
NEPA compliance for the Diamond Fork power production facilities. Since 
these facilities would be constructed mostly on Forest Service lands and 
because Western ~rea Power Administration (Western) would be responsible 
for transmission of project power, these agencies are formal cooperators 
in preparation of this environmental statement. Because the extent of 
non-Federal participation in the project is not yet known, the distribu-
tion of project power cannot be predicted at this time. However, a task 
force headed by Western and including representatives of the U.S. Forest 
Service, Bureau of Land Management, and Bureau of Reclamation has deter-
mined that there are no insurmountable environmental impediments to 
routing the project power out of Diamond Fork to points of need. No 
significant modifications of the existing interconnected transmission 
system would be required with the recommended plan. 
Alternatives 
During project investigations, five alternatives were developed 
from all feasible options. In four of these alternatives, hydroelectric 
power would be generated and an annual average of 198,400 acre-feet of 
existing Strawberry Valley Project and Bonneville Unit water would be 
delivered through a system of tunnels, pipelines, dams and reservoirs, 
and powerplants. The fifth alternative would consist only of facilities 
to deliver the 198,400 acre-feet of water and would not include power 
generation. Summary Table 1 compares the features of the five alterna-
tives. 
In the Draft Environmental Statement (DES), the Fifth Water Pumped 
Storage Alternative was presented as the recommended plan; however, an 
assessment of non-Federal interest in developing and financing the power 
system conducted · early in 1984 indicated inadequate support for the 
Fifth Water Alternative and resulted in Reclamation selecting the Sixth 
Water Flow Through Alternative as the recommended plan in this Final 
Environmental Impact Statement. The Sixth Water Flow Through Alterna-
tive would include three dams and reservoirs and five flow-through 
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Summary Table 1 
Com~arisoo of alternatives 
Sixth Water Fifth Water Sixth Wacer 
Flow Pumped Pumped 
Feature Unit Throush Storase Storase 1964 DPR No Power 
Syar Tunnel Capacicy (cfs) 600 800 600 400 875 
Diameter (feet) 8.25 10.5 9.50 8.00 10.00 
Lensth (miles) 6.5 5 . 3 6 . 0 6.0 4 . 2 
S yar Pens tock Capac1t)' (cfs) (,()O 800 600 400 
Diameter (feet) & . 5 7.00 8.00 6.75 
Length (miles) .2 0.2 0.2 0 . 2 
Syar Powerplant Capacity (KW) 12.6 26 14.5 10.5 
Annual enerSl! (KWh) 50.700 76.857 56,870 49.240 
Fifth Wace r Reservoir Total capacicy (acre-feet) 49,700 
Surface area at normal .,a t r 
surface elevation (acres) 530 
Fifth Water Dam Heigh t (feet) 309 
Material volume (cubic l!S'Cds ) 5.000,000 
Fifth Wacer Dike Height (feet) 75 
~laterial volume (cubic l!ards) 185,000 
Fifch Wacer Penstock Capacity (cfs) 10,008 
Diam<!cer (feet) 28.5 to 21.5 
Length (miles) .4 
Fifch Water Pump ed-Storage Capacity (KW) 1,140 
Po.,er~lant Annual enerSl! (KWh) -226,110 
Fifth Water Discharge Tunnel Capacity (cis) 10,008 
Diameter (feet) 28.5 
Lensch (miles) 2 . 9 
Fifth Water Access Tunnel Diam ter (feet) 20 . 0 
Lensth (miles) 1.3 
Fifth Wa t er Access Shaf t Width (feet ) 33 
ReiSht ~feet) 1 , 742 
Fifth Water Ventilation Shaft Diameter (feet) 15.0 
ReiSht (feet) 1.742 
Syar Reservoir Total capacity (acre-feet) 910 4,400 930 
Surface area at normal wa ter 
surface elevation (acres) 31 70 32 
Syar Dam Height (feet) 88 138 88 
Material volume (cubic l!S'Cds) 810.000 4,408,000 810.000 
Corona Aqueduc t Capacity (cfs) 1,300 3,460 1,600 
Diameter (feet) 10 .0-1 1.75 17.00 12 . 50 
Length ~ailes) 0 .9 0. 9 0.9 
Sixth Water Penstock Capacity (cta) 1,300 3 ,460 1,600 
Diameter (feet) 7. 5 13.50 10.00 
Length (miles) . 3 0.3 0.3 
Sixth Wate r Powerplant Capacity (KW) 74.1 196 . 6 90.0 
Annual e nerSl! (MWh) 137,100 79,180 131,970 
Sixt h Water Reservoir Total capacity ( acre-feet) 560 620 1,020 
Surface area at normal water 
surf ce 1evation ( cres ) 19 20 35 
Sixth Water Dam Height (fee t ) 135 125 150 
Ma terial volume (cubic l!ards) 510.000 351,000 510,000 
Dyne Aqueduct Capacity (cfs) 1,250 3,460 600 
Diameter (feet) 10 .7 5-11.5 17.00 8.50 
Length (miles) 2.6 2.6 2.6 
Dyne Penstock Capacity (cis) 1,250 3 , 460 600 
Diameter (feet) 7.75 15 .00 7.00 
Lensth ( miles 2 0.5 0.5 0.5 
Dyne Powerplant Capacity (KW) 67.7 195 .1 33.0 
Annual enerSl! (M\Ih) 125,300 65,730 131,620 
Monks Hollo., Reservoir Total capacity (acre-feet) :!./32 ,800 32,800 1/32,1300 
Surface area at norma 1 water 
surface elevation (acr s2 343 343 343 
Monks Hollow Dam Height (feet) 250 250 250 
Materi 1 volume (cubic l!ards) 150,000 150,000 150,000 
Monks Hollow Powerplant Capacity (KW) 5 . 0 9.6 9.6 
Annual enerSl! (KWh) 29,900 39.640 39,640 
Diamond Fork Pipeline Capacity (cfs) 450 450 450 400 
Diameter (feet) 9. 0 9.0 9.0 7.25 
Length (miles) 6.9 6.9 6 . 9 18.3 
Diamond Fork Powerplant Capacity (KW) 6.8 6.8 6.8 
Annual enerSl! (KWh) 19.300 19,280 17,910 
Wasatch Aqueduct Capacity (cis) 200 
Diameter (feet) 4.50-5 . 00 
Length (miles) 10.2 
Hayes Re s ervoir Total capacity (acre-feet) 51,500 
Surface area at normal water 
surface elevation (acres) 680 
Hayes Dam Height (feet) 200 
Material volume ~cubic l!ards) 5,963,000 
New access roads Length (miles) 32.9 22.4 20 . 2 11.4 
Existing access roads to be 
u~graded Len&th (miles2 12.4 15.8 19 . 1 16 . 3 4.7 
345-kV double-circuit trans-
mission line Lenll th (miles) 8.5 
345-kV single-Circuit trans-
mission line 15.0 
138-kV double-circuit trans-
mission lines Length (mile R) 10.0 10.0 
138-kV single-circuit trans-
mission line s Lensth (miles) 5 . 0 5.0 
46-kV transmission lines Lensth (miles) . 5 8.0 . 5 .5 
13 . 8-kV transmission lines Lensth (mUes) 3 . 6 3.6 .8 
Switchl!ards Number 5 5 3 
SubstaCions Number 2. 1 2. 2 
Total seneratins ca~aci tl! KW 166.2 1, 182.4 422.6 133 .5 
Total annual net enerSl! KWh 362,300 - 90,333 259,330 312,830 
Total construction costl.7 $1,000 389.000 957.000 713,000 358,000 178,700 
Annual 1 ncremental net 
benefi ta!/21 $1,000 17,200 104,000 29,100 11,500 
II January 1983 price level; includes engineering, overhead, and service facilities . 
21 Net benefits are for the power increment only . 
"1.1 Includes 1 , 400 acre-feet exclusively for flood control. Ca pacity at normal water surface elevation would be 31,400 acre-feet. 
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powerplants. The powerplants would have a combined capacity of about 
166 MW. Conveyance works would consist of one tunnel, three penstocks, 
two aqueducts, and a pipeline. Access roads would include 32.9 miles of 
new roads and 12.4 miles of existing roads to be upgraded. Transmission 
lines would consist of 3.6 miles of 13.8-kilovo1t (kV) lines; 0.5 mile 
of 46-kV lines; 5.0 miles of single-circuit , 138-kV lines; and 10.0 
miles of double-circuit, 138-kV line. Five switchyards and two substa-
tions would be constructed. Recreation facilities would be provided, 
stream fisheries would be considerably enhanced, a limi ted reservoir 
fishery would be created, some flood control would be accomplished in 
Diamond Fork, and measures would be taken to mit igate wildlife losses. 
No additional transmission lines would be required within the intercon-
nected transmission system. 
The Fifth Water Pumped Storage Alternative would include two dams 
and reservoirs, three flow-through powerplants, and one pumped storage 
powerplant. The powerplants would have a combined generating capacity 
of about 1,182 MW. Conveyance works would consist of a tunnel, three 
penstocks, a discharge tunnel, and a pipeline. Additionally, an access 
tunnel, an access shaft, and a ventilation shaf t would be constructed. 
Access roads woul,d include 22.4 miles of new 'roads and 15.8 miles of 
existing roads to be upgraded. Transmission lines from the Diamond Fork 
Power System to the interconnected transmission system would consist of 
8.5 miles of 34s-kV, double-circuit line and 8.0 miles of 46-kV line. 
Four switchyards and one substation would be constructed. Recreation 
facilities would be provided, stream fisheries would be considerably en-
hanced, limited reservoir fisheries would be created, some flood control 
would be accompl~shed in Diamond Fork, and wildlife losses would be miti-
gated. Additional extra high- and high-voltage transmission lines would 
be required within the interconnected transmission system for 'this alter-
native. 
The Sixth Water Pumped Storage Alternative would include three dams 
and reservoirs, three flow-through powerplants, and two pumped storage 
powerplants. The powerplants would have a combi ned capacity of about 423 
MW. Conveyance works would consist of a tunnel, three penstocks, two 
aqueducts, and a pipeline. Access roads would include 20.2 miles of new 
roads and 19.1 miles of existing roads to be upgraded. Transmission 
lines would consist of 10.9 miles of 34s-kV and 4.7 miles of 46-kV 
lines. Five switchyards and two substations would be constructed. As 
in the recommended plan, recreation facilities would be provided, stream 
fisheries would be considerably enhanced , a limi ted reservoir fishery 
would be created, some flood control would be provided in Diamond Fork, 
and wildlife losses would be mi tigated. Additional extra high- and 
high-voltage transmission l ines would be required within the intercon-
nected transmission system for this alternat ve e 
The 1964 Definite Plan Report (DPR) Alternative would include three 
dams and reservoirs and three flow-through powerplants. The powerplants 
would have a combined capacity of about 133 MW. Conveyance works would 
consist of a tunnel, three penstocks, and three aqueducts. Access roads 
would include 11.4 miles of new roads and 16.3 miles of existing roads 
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to be upgraded. Transmission lines would consist of 10.9 miles of 
l38-kV and 1.4 miles of 46-kV lines. Three switchyards and two substa-
tions would be constructed. Recreation facilities and fishery mitiga-
tion would be provided, a limited reservoir fishery would be created, 
some flood control would be accomplished in Sixth Water Creek and Dia-
mond Fork, and wildlife losses would be mitigated. No additional trans-
mission lines would be required within the i nterconnected transmission 
system for this alternative. , 
The No Power Alternative would include a tunnel and pipeline as 
conveyance works. No powerplants would be prov ided. Road construction 
would consist of 4.7 miles of existing roads to be upgraded. Since 
project water would be conveyed entirely in the Diamond Fork Pipeline, 
this alternative would have a beneficial impact on the existing fishery 
resource in the Diamond Fork drainage. Wildlife mi tigation measures 
would be much reduced from those of the other alternatives because of 
lesser impacts. Recreation facilities would also be provided by this 
alternative. 
Recommended Plan of Development 
On the basis of economic, engineering, and environmental factors, 
as well as informat i on received from the public, the Sixth Water Flow 
Through Alternative was selected as the recommended plan of development. 
The recommended plan includes Syar, Sixth Water, and Monks Hollow 
Dams and Re,servoirs and Syar, Sixth Water, Dyne, Monks Hollow, and Dia-
mond Fork Flow Through Powerplants. The powerplants would have a com-
bined capacity of 166.2 MW. Conveyance works would cons'ist of Syar Tun-
nel and Penstock, Corona Aqueduct and Sixth Water Penstock, Dyne Aqueduct 
and Penstock, and the Diamond Fork Pipeline. A swi tchyard would be 
built at each of the five powerplants, and two separate l3.8-kV trans-
mission lines would connect the Syar Switchyard with the Rays Valley 
Substation and the Monks Hollow Switchyard with the Dyne Switchyard. A 
138-kv line would connect the Rays Valley Substation with the Dyne 
Switchyard. A double-circuit, 138-kV transmission line would connect 
the Rays Valley Substation with the Sheep Creek Substation in Spanish 
Fork Canyon where the powe r would be tied to the existing interconnected 
transmission system. A separate 46-kV transmi ssion line would connect 
the Diamond Fork Switchyard with the interconnec ted system at the mouth 
of Diamond Fork Canyon. About 32.9 miles of new roads would be con-
structed and 12.4 miles of existing roads improved to facilitate con-
struction and operation. Recreation facilities would provide about 
60,400 recreation-days annually and would include a day-use area at 
Monks Hollow Reservoir, a trail around the re servoir, and a full-use 
area and trailhead below the reservoir. In addition , two existing camp-
grounds would be enlarged to replace two which would be abandoned. Dia-
mond Fork below Monks Hollow Dam would be considerably enhanced as a 
fishery, and a limited flatwater fishery would be created in Monks Hol-
low Reservoir. Mitigation for big game and other wildlife habitat 
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losses would consist of the acquisition, habitat improvement, and man-
agement of about 4,000 acres of private land f or wi ldlife. 
Summary of Environmental Impac ts 
Summary Table 2 is a compari son of net environmenta l impacts which 
would result from implementa t i on of the f ive a lternat i ves, including 
mitigation measures. The impacts a r e compared to future conditions ex-
pected without additional Federal development of the Bonneville Unit, 
although facilities to deliver an annual ave rage o f 198,400 acre-feet of 
water from the Uinta Basin t o t he Bonneville Basin withou t power genera-
tion would be the minimum requi red to mainta i n the basic integrity of 
the Bonneville Unit. This fu ture without condition is used as a basis 
for comparison because impacts resulting from the delivery system with-
out power generation were not previously evaluated . 
Temporary and permanent impacts on topography and scenery would 
result from the construction of reservoirs, power plants, transmission 
lines, and roads, and the upgrading of existing r oads . Construction-
related mi tigation measures would include the contouring, topsoiling, 
and revegetation of these a reas. Revegetat i on of native grasses, shrubs, 
and forbs would probably take about S to 10 years, whereas pinyon-
juniper, mountain brush, and riparian communi tie s would require about 
2S years to retur n to conditions visually compara ble to those existing. 
The scenic quality of the r eservoirs would vary dependi ng on water level 
fluctuations. During periods of low water, mudfla ts around the shore-
line would detra~t from the e s thetic appeal and recreat ional use. Power-
line corridor s have been a lined to limit adverse vi sual impacts on 
scenery. 
Both pe rmanent and tempora ry losses o f vegetation would occur pri-
marily to reseeded gras s , mountain brush , and pinyon- juni per communities. 
Permanent losses of vegeta tion , mostly f r om r eservo i r inundation, would 
total about S4S acres f or the r ecommended plan, i ncluding about 46 acres 
of scarce ' riparian habitat. Temporary losses of vegetation, mostly from 
construction of the Diamond Fork Pipe l i ne and development of borrow 
areas, would total about 280 acr es, mos t of which is re seeded and moun-
tain brush communi ties . 
The construct i on of three r eservoi rs would i nundate flood plains 
and cause the loss of 48 acres of exi sting st ream and associated ripar-
ian vegetation. In exchange , t hese r e servoirs would provide about 393 
acres of aquatic habitat. Additionally, 28 acre s of ripa rian vegetation 
would be temporarily disturbed by construction of t he Di amond Fork Pipe-
line. Potential for flooding woul d be r educed because f l ows in the 
streams would be controlled. Flood cont r ol has been included in the de-
sign of Syar, Sixth Water, and Monks Hollow Rese rvoirs . 
Both Syar and Sixth Water Reservoirs would be completely mixed sys-
tems. Water in the reservoirs and water released to Monk s Hollow Reser-
voir would be similar in quality (temperature and nutrient) to the water 
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Summary Table 2 
Com2arison of environmental imEacts of Diamond Fork Power S)::stem alternativea.!/ 
Environmental categor):: 
Fish (lb/year)!!.1 
Streams 
Reservoirs 
Vegetation (acres) 
Permanent 
Temporary?) 
Wildlife indicator species (HU).Y 
Mule deer 
Bobcat 
Golden eagle 
Cooper's hawk 
Beaver 
Wildlife mitigation required--
En~:~:e~~~U!:!~~~~)acres) 
Water quality. 
Streama.!.2/ 
Temperature (OC)!!/ 
Dissolved oxygen (ppm).!l./ 
Turbidity 
Reservoir temperature (OC).!§../ 
Fifth Water 
Monks Hollow 
Hayes 
Sixth Water 
Syar 
Reservoir fluctuation (feet) 
Daily 
Weekday 
Fifth Water 
Monks Hollow 
Sixth Water 
Syar 
Weekend 
Fifth Water 
Monks Hollow 
Sixth Water 
Syar 
Seasonal 
Fifth Water 
Monks Hollow 
Hayes 
Sixth Water 
Syar 
Cultural resource&~/!Y 
Social 
Joba!2./ 
Po pula t iorJ!H 
Li vestock use 
AUM'sE./ 
Management cost to 
permittees ($) 
Esthetic~ 
Recreation (RD)Q/ 
Geology and seismicity~/ 
Net economic benefits ($1,000) 
Power enerated (MW) 
Future 
without 
condi tion?) 
2/z ,184 
93,500 
93,500 
71,995 
17 ,556 
51,425 
2,365 
110 
NA 
0 
1'!J17 
2/8 
2/ 
NA 
NA 
NA 
NA 
NA 
No 
existing 
reservoics 
NA 
NA 
12,115 
51,000 
o 
460,895 
o 
o 
o 
Sixth Water 
Flow Througn~/ 
+2,321 
+775 
-545 
-280 
-45 
+150 
+59 
-14 
-2 
4,000 
0 
-8 to +3 
-4 to 0 
++ 
NA 
9-15 
NA 
8-11 
7-10 
NA 
0 
4 
26 
NA 
0 
4 
26 
NA 
50 
NA 
0 
0 
0 
11,520 
1,900 
-570 
+24,000 
25,411 
+60,400 
o 
21,700 
166 . 2 
Fifth Water 
Pumped 
Storage 
+2,353 
+2,048 
-1,021 
- 411 
+50 
+221 
- 213 
-14 
-1 
4 , 443 
0 
-4 to +2 
-4 to 0 
Y!../++ 
12-16 
13-17 
NA 
NA 
NA 
.!2/8(16) 
14(25) 
NA 
NA 
3(11) 
5(18) 
NA 
NA 
NA 
NA 
NA 
0 
33,285 
3,850 
-1,050 
+26,000 
22 , 135 
+100,400 
o 
140,100 
1,182.4 
Sixth Water 
Pumped 
Storase 
+2,321 
+837 
-546 
-297 
-10 
+99 
-169 
-14 
-1 
2,455 
0 
-8 to +3 
-4 to 0 
++ 
NA 
9-15 
NA 
8-11 
7-11 
NA 
8(6) 
0 
54(38) 
NA 
5(5) 
0 
24 
NA 
38 
NA 
0 
0 
0 
22,230 
3,430 
-550 
+20,000 
25,411 
+60,400 
o 
51,700 
422.6 
1964 DPR 
-683 
+1,337 
-855 
-327 
+24 
+131 
-292 
-12 
+14 
3,748 
0 
-9 to +2 
-4 to 0 
~/-
NA 
NA 
9-15 
8-11 
7-10 
NA 
NA 
23 
27 
NA 
NA 
23 
27 
NA 
NA 
100 
0 
0 
0 
10,580 
1,750 
-820 
+14,000 
29 , 240 
~/ 
o 
17,600 
133.5 
No Power 
+2,066 
§../O 
-19 
-204 
+17 
+33 
+34 
-8 
-3 
612 
0 
-10 to +2 
-8 to 0 
+ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
5,230 
865 
-110 
o 
19 , 525 
+60,400 
o 
o 
o 
1 Impacts represent changes from the future without condition. Where this condition is not quantified, impacts shown are absolute 
values:-
2/ Conditions expected in the future without additional Federal development of the Bonneville Unit. 
3/ Recol11lllended plan. 
4/ Biomass values are applicable to wild trout only. 
5/ Existing conditions. 
6/ A zero indicates no change. 
7/ All temporarily disturbed landscape would be rehabilitsted to the extent practicaL 
8/ Habitat units is a combined measure of quantity and quality of habitat. 
9/ Not affected by any project alternative. 
10/ The values given for the Fifth Water Pumped Storage, Sixth Water Flow Through, and Sixth Water Pumped Storage Alternatives are for 
Diamond Fork immediately below Monks Rollow Reservoir. The values given for the 1964 DPR Alternative are for Sixth Water Creek il11lllediately 
below Sixth Water Reservoir and Diamond Fork below Three Forks . For the No Power Alternative, the values given are at Syar Tunnel outlet . In 
addition, the values given apply to both conditions of water withdrawal from the enlarged Strawberry Reservoir . 
11/ Change from average monthly temperature in August. 
IT/ Average August temperature. 
IT/ Average of spot measurements taken throughout the year. 
14/ A significant reduction in turbidity and sediment transport would result because project reservoirs would sct as sediment traps, and 
existing irrigation flows would be placed in a closed system and would no longer carry a large historical sediment load. 
15/ A slightly adverse impact over existing conditions would result from high surging flows in Diamond Fork between Dyne Powerplant and 
RayesReservoir . 
16/ Temperature ranges given are maximum predicted to occur when cold water is withdrawn from the enlarged Strawberry Reservoir. When 
warm water is withdrawn, expected temperature ranges would be 16° to 20° C for each reservoir under each alternative (maximum in August) . 
17/ First number represents water fluctuation under projected initial operating conditions, whereas number in psrentheses represents fluc-
tuatiOil under maximum conditions. 
18/ Based on surveys covering 90 percect of the project area. 
19/ Total number of direct and indirect jobs from project construction. 
20/ Population influx during peak construction year. 
21/ Animal Unit Months. 
TI/ Numerical ratings prepared by the Forest Service for a relative comparison of effects . 
23/ Recreation-days (net annual use and increase expected in 1992). 
24/ A net loss of developed recreation use and an unidentifiable net loss of disbursed recreation use would result with this alternative . 
Further surveys would be required to identify specific disbursed recreation losses. 
25/ Available data indicate that with current Reclamation design and construction practices, the proposed features may be safely built 
and operated. 
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released from Strawberry Reservoir, except that anoxic waters from Straw-
berry would be aerated. All three reservoirs would have relatively high 
nutrient loadings and would be classified as eutrophic. Howe'ver, signif-
icant eutrophication problems are not expected because of water level 
fl~ctuations and short detention times, particularly in the smaller res-
ervoirs. Monks Hollow Reservoir is expected to weakly stratify during 
project operation. Projected water temperatures of the reservoir water 
that would be released to Diamond Fork should be within 50 to 8 0 C of 
present conditions. Even though Monks Hollow Reservoir is not expected 
to strongly stratify, the top several feet of water would probably be-
come several degrees warmer than the rest of the reservoir during the 
warmest part of the summer. These combined conditions may result in 
abundant algae growth in the reservoir, particularly in more isolated 
or calmer bay areas. Under project operation, nutrient levels in Dia-
mond Fork should not be significantly higher than at present. The sedi-
ment load in Diamond Fork would be reduced significantly from present 
conditions. The increased late summer and autumn flows from the project 
would improve water quality in the lower reaches of the Spanish Fork 
River by diluting the flows, which presently consist mostly of seepage 
and irrigation return flows. 
Approximately 45 miles of fishery habitat in Diamond Fork, the 
Spanish Fork River, and Sixth Water Creeks would be affected by the proj-
ect as a result of altering existing streamflow patterns. The recom-
mended plan would result in considerable enhancement of stream fish-
eries, mainly because the Diamond Fork Pipeline from Monks Hollow to the 
Spanish Fork River would remove excess flows from Diamond Fork, thereby 
reducing water v~locities, scouring, and bank erosion. Trout standing 
crop, habitat, and angler use would increase over existing conditions, 
especially in the lower reach of Diamond Fork. This increase would more 
than compensate for the loss of habitat upstream because of inundation 
by Monks Hollow Reservoir and removal of presently imported flows from 
Sixth Water Creek, which is the only stream that would be adversely af-
fected by implementation of the plan. Reduction in trout habitat would 
occur because the irrigation flows from Strawberry Reservoir that now 
flow through the upper portion of the creek would be diverted through 
Syar Tunnel and into Syar and Sixth Water Reservoi rs . The upper portion 
of the creek would revert to natural flows, which would be much less 
than the high flows it now carries. These lowered flows would not pro-
vide the existing level of trout habitat. 
Monks Hollow Reservoir is expected to have limited fish production 
potential. Syar and Sixth Water Reservoirs would be too small and would 
undergo too rapid and extreme fluctuations to support viable fisheries. 
With the recommended plan, the permanent loss and reduced quality 
of existing wildlife habitat (based on indicator species) would range 
from 98 acres (beaver and Cooper's hawk) to 2,487 acres (mule deer) 
through a combination of construction impacts, reservoir inundation, new 
and improved access roads, and operation of project features. Impacts 
to beaver would be mostly compensated. The loss of mule deer habitat 
would nearly all be compensated by habitat replacement and management. 
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Losses of golden eagle and bobcat habitat would be overcompensated by 
about 9 percent and 35 percent, respective ly, whereas losses of Cooper's 
Hawk habitat would be undercompensated by abou t 70 percent. 
Social, economic, and demographic impacts include both adverse and 
beneficial effects. The magnitude of the impacts i s closely related to 
the level of construction activity. One of the major benefits of the 
project would be to c reate . more jobs. Some additional services and 
facilities would be r equired for housing, education, and health and 
medical care to respond to an influx of population. With withdrawal of 
the construction work force, however, nonproject-related economic and 
population growth would quickly absorb a dditional capacity created by 
the project. 
Construction of the recommended plan would result in approximately 
a 5 percent reduction in grazing and a 45 percent increase in expenses 
to permittees. Construction of Monks Hollow Reservoir and other project 
features would close Diamond Fork road, causing grazing management 
problems by blocking access to and from the upper and lower grazing 
areas. The Forest Service and the Bureau of Reclamation are working 
cooperatively to minimize these los s es. 
· The recommended plan would provide increased recreation facilities 
at both dispersed recreation areas and potential recreation sites in the 
Diamond Fork area. Construction of the recommended plan would result in 
an increase of about 13 percent over projected recreation use without 
the project. 
A survey of the market for potential hydroelectric resources in the 
CRSP marketing area indicates an unmet need for 200 MW of baseload power 
and 2,300 MW of peaking capacity from publicly and privately owned util-
i ties by 1990 and 4,340 MW and 11,000 MW, respect i vely, by the year 
2000. The survey a r ea included all of Wyoming, Colorado, New Mexico, 
Arizona, Utah, southern Nevada, and a small portion of southeastern 
California. The final determination of power need will be verified by 
the e~tent of non-Federal participation in the project. 
Impacts from transmission facilities in the Diamond Fork area would 
result from construction activities such as clear ing of trees for power-
line towers, installat i on of transmission st r uctures, damage to stream-
banks and riparian habitat, and removal of vegetation for access road 
construction. With the recommended plan, visual impacts would be rela-
tively low because most of the transmission corridor alinement would not 
be visible from roads. A combination of helicopter and conventional con-
struction methods would be used to build the transmission system. There 
would be no measurable effect on f isheries. Impacts to wildlife, rec-
reation use, and livestock would be minor. 
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CHAPTER I 
INTRODUCTION 
Purpose of the Environmental Impact Statement 
This Final Environmentai Impact Statement (FEIS) presents and ana-
lyzes site-specific e nvironmental aspects of the Diamond Fork Power Sys-
tem (power system) of the Bonneville Unit of the Central Utah Project. 
The Central Utah Project was authorized as a participating project of 
the Colorado River Storage Project (CRSP) by the Act of April 11, 1956 
(70 Stat. 105). This statement has been prepared in compliance with the 
Natronal Environmental Policy Act (NEPA) of 1969 (Public Law 91-190) and 
current guidelines established by the Department of the Interior, the 
Bureau of Reclamation (Reclamation), and the Western Area Power Adminis-
tration (Western) of the Department of Energy. The statement is also 
intended to serve environmental review requirements in compliance with 
Executive Orders 11988, Floodplain Management, and 11990, Protection of 
Wetlands. 
The portion of the Diamond Fork Power System not required for proj-
ect use will be funded by non-Federal entities. As a result, agreements 
with potential participants are currently being developed to provide 
this funding. Construction of the power system would not begin until 
these agreements have been negotiated and signed. Securing adequate non-
Federal fun~ing would confirm the projected need for additional hydro-
power and would supplement and refine marketing studies already performed 
by Western. An assessment of non-Federal interest in · developing and 
financing the power system conducted in early 1984 indicated inadequate 
support for the Fifth Water Pumped Storage Alternative recommended in 
the Draft Environmental Statement (DES). As a result, Reclamation has 
selected the Sixth Water Flow Through Alternative as the recommended 
plan. This flow-through alternative was evaluated in the draft state-
ment with the Fifth Water Pumped Storage Alternative and more adequately 
satisfies current energy needs. 
Studies for the power system were conducted in accordance with the 
Federal Water Pollution Control Act amendments of October 1972 (Public 
Law 92-500), which mandate the development of comprehensive programs for 
preventing, reducing, or eliminating the pollution of waters. Public Law 
92-500 was amended by the Clean Water Act of 1977, Public Law 95-217. 
Section 404 of Public Law 95-217 requires permits to be obtained from the 
Corps of Engineers if dredge and fill material is to be discharged below 
the normal high water level of streams or other water bodies. However, 
Reclamation intends to pursue an exemption from this activity through 
procedures described in Section 404(r) of Public Law 95-217. This state-
ment discusses the impacts of disch.arging dredge and fill material into 
navigable waters at project construction sites and measures which would 
be employed to control or limit water pollution from these discharges. 
This information, which is presented in Attachment 1, is based on the 
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technical analyses contained in the body of this statement and was pre-
pared in accordance with Section 404(b)(1) of Publ ic Law 95-217. The 
Corps of Engineers and the Environmental Protection Agency have responded 
in letters commenting on the Draft Environmental Statement that this in-
formation is in compliance with the Section 404(b) (1) guidelines (see 
"Consultation and Coordination" section in the Appendix). Reclamation 
will submit the Final Envi ronmental Impact Statement for the Diamond 
Fork Power System to Congress prior to construction funding. 
A programmatic Final Environmental Statement (FES) for the entire 
Bonneville Unit l was filed with the Council on Environmental Quality in 
August 1973. Reclamation has employed a technique known as tiering, 
which is a process of covering broad matters in a general impact state-
ment and focusing on a specific proposal requiring a current decision in 
a narrower impact statement. The programmatic Bonneville Unit statement 
and subsequent decisions determined the basic unit plan including the 
Diamond Fork Power System. The basic decision to accept the resulting 
cumulative impacts of the unit was made 30 days after filing the final 
statement and need not be examined again in detail. The progcammatic 
statement also committed Reclamation to prepare site-specific statements 
covering specific impacts of the major unit systems remaining to be con-
structed (except the Strawberry Collection System, which had already met 
NEPA compliance). This document is the site-specific statement for the 
Diamond Fork Power System. 
Purpose of the Power System 
The purpose 'of the Diamond Fork Power System is to utilize the 
potential developed by a planned transbasin diversion of water from the 
Uinta Basin of the Upper Colorado River Basin to the Bonneville Basin of 
the Great Basin to provide additional hydroelect r ic capacity and generate 
additional energy. The transbasin diversion would provide water for 
irrigation and municipal and industrial uses by the Municipal and Indus-
trial (M&I) and Irrigation and Drainage (I&D) Systems of the Bonneville 
Unit. An integral part of the Bonneville Unit, this transbasin diver-
sion involves an elevation drop of about 2,600 feet and thus provides a 
significant resource for hydroelectric capacity and energy generation. 
The power system would also provide increased recceational opportunities, 
flood control, and improved stream fisheries. 
The 1973 programmatic Environmental Statement for the Bonneville 
Unit discussed four a lternative routes to accomplish the transhasin 
diversion. These routes include (1) diversion to the Provo River through 
two potential Wallsburg Tunnels and a Round Valley Power System, (2) di-
version to the Spanish Fork River through a Halls Fork Tunnel and a 
Hobble Creek Power System, (3) diversion to the Provo River through a 
Wallsburg Tunnel and Main Creek, and (4) diversion to the Spanish Fork 
River through a Syar Tunnel and the Diamond Fork drainage. The first 
three of these alternative routes are not discussed in this statement 
because they were adequately covered in the programmatic statement. The 
fourth has been selected as the preferred route because it maximizes 
2 
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hydroelectric capacity and energy generation in the most economical and 
environmentally acceptable manner. 
The amount of power required by consumers fluctuates daily, weekly, 
and seasonally. More power is used during weekdays than at night or on 
weekends. Also, depending on the climate of an area, more power may 
be required in the summer for air conditioning and/or winter for heating 
than in the spring and fall, when temperatures are more moderate. Fig-
ure 1 shows a typical power demand for a 1-week period. The bottom of 
the figure shows demand for baseload power generation, which is genera-
tion utilized 100 percent of the time. The top of the figure shows de-
mand for peakload, or power which is needed only at periodic intervals 
during the day or week. Peaking power generation has a higher economic 
value than baseload generation. The Diamond Fork Power System would 
supply both baseload and peaking power. 
z 
c 
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FIGURE 1 
ELECTRICAL GENERATION AND DEMAND 
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Interrelationships 
Strawberry Valley Project 
The Strawberry Valley Project, completed in 1922, is a forerunner 
of the Central Utah Project. Principal features of the project related 
3 
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to the Diamond Fork Power System include Strawberry Dam, Reservoir, and 
Tunnel. The dam impounds flows of the Strawberry River, a tributary 
of the Duchesne River northeast of Diamond Fork in the Uinta Basin, for 
storage in the reservoir. The tunnel serves as an outlet for the reser-
voir and conveys water through the Wasatch Mountains to Sixth Water Creek 
for irrigation in the Bonneville Basin. With a capacity of approximately 
500 cubic feet per second (cfs) and a length of 3.8 miles, the tunnel 
conveys an average of 61,000 acre-feet from Hay to September each year. 
From the tunnel outlet, t he water flows in Sixth Water Creek, Diamond 
Fork, and the Spanish Fork River to points of diversion and use. The 
tunnel inlet was recently rehabilitated for use with the enlarged Straw-
berry Reservoir, a feature of the Bonneville Unit. NEPA compliance for 
the rehabilitation was accomplished with a Finding of No Signi ficant 
Impact (FONSI).2 
Bonneville Unit 
The Bonneville Unit, one of six independent units of the Central 
Utah Project, involves a transbasin diversion from the Uinta Rasin to 
the Bonneville Basin. The remaining units--Vernal, Jensen, Upalco, 
Uintah, and Ute Indian--are or would be located entirely within the 
Uinta Basin. The Vernal Unit is essentially complete; the Bonneville, 
Jensen, and Upalco Uni ts are under construction; Uintah Uni t advance 
planning is in progress; and planning on the Ute Indian Unit was con-
cluded in 1980 because a viable plan could not be fo ·cmulated at that 
time. The Bonneville Unit i s shown on Figure 2. 
The Bonneville Unit includes facilities to collect water from 
streams of the Ouchesne River system in the Uinta Basin, to store and 
regulate the collected water, and to release it as needed· through a 
tunnel to the Bonneville Basin and deliver it to areas of use. Other 
water collection and storage works in the Uinta Basin would increase 
usable water supplies to protect the watec rights of local users and to 
expand irrigation and other water uses in that basin. Project works in 
the Bonneville Basin would be provided for storage and distribution of 
the imported water, for further development of local water resources, 
and for facilitating water exchanges and water quality control that would 
allow the most beneficial use. An average annual water supply of 294,400 
acre-feet would be provided, including 121,100 acre-feet for municipal 
and industrial use, 166,800 acre-feet for irrigation, and 6,500 acre-
fee~1 for stream fisheries. Of the total, an annual average of 137,400 
acre-feet would be diverted from the Uinta Basin through the Diamond Fork 
Power System to the Bonneville Basin, including 106,800 acre-feet foc 
irrigation use and 30,600 acre-feet for municipal and industrial use. 
II As discussed under Water Requirements in Chapter II, additional 
water will be provided for stream fisheries as part of a Bonneville Unit 
instream fishery flow agreement. Alternative plans are being evaluated 
which would provide fishery flows and still allow full development of 
the Bonneville Unit. 
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The unit is divided into six systems according to location and func-
tion: (1) the Starvation Collection System, (2) the Strawberry Collec-
tion System, (3) the Municipal and Industrial System, (4) the Irrigation 
and Drainage System, (5) the Ute Indian Tribal Development (formerly 
known as the Bureau of Indian Affairs Activity), and (6) the Diamond 
Fork Power System. The Starvation Collection System is complete; the 
Strawberry Collection System, the Municipal and Industrial System, and 
the Ute Indian Tribal Development are under construction; and the Irri-
gation and Drainage System is planned for construction after the Diamond 
Fork Power System. These systems are designed for interrelated opera-
tion to provide maximum efficiency. However, the Diamond Fork Power Sys-
tem would not depend on construction of the Irrigation and Drainage Sys-
tem to obtain its projected benefits because a conveyance system in Dia-
mond Fork Canyon would still be needed to convey water for the M&I Sys-
tem. The Starvation Collection System, Strawberry Collection System, 
Municipal and Industrial System, and Diamond Fork Power System could 
operate together as an integrated project. The various systems are de-
scribed below, with the exception of the Di.amond Fork Power System, 
which is described in Chapter III. 
STARVATION COLLECTION SYSTEM 
The Starvation Collection System, completed in 1970, is located in 
the Uinta Basin and develops water primarily for local use. Regulatory 
storage is provided by the 167,300-acre-foot Starvation Reservoir, which 
is located on the Strawberry River just above its confluence with the 
Duchesne River, and stores surplus flows of both streams. The collec-
tion system ,provides irrigation water, recreation, fish and wildlife 
enhancement, and flood control and replaces water presently used along 
the Duchesne River (which will eventually be diverted to the Bonneville 
Basin) with storage water collected during high spring flows. As the 
first of the Bonneville Unit systems, the Starvation Collection System 
was under construction and nearing completion prior to enactment of NEPA 
and a final environmental statement was not written specifically for 
this system. 
STRAWBERRY COLLECTION SYSTEM 
The Strawberry Collection System is the major system of the unit, 
developing water in the Uinta Basin for in-basin use and for export to 
the Bonneville Basin. The 37-mile-long Strawberry Aqueduct, of which 36 
miles have been constructed and 1 mile is under construction, would in-
tercept flows of Rock Creek and eight other tributaries of the Duchesne 
and Strawbeorry Rivers and convey them to the existing Strawberry Reser-
voir, which has been enlarged in capacity from 270,000 acre-feet to 
1,106,500 acre-feet to accommodate these diversions. The 33,123-acre-
foot Upper Stillwater Reservoir, which is under construction, will pro-
vide temporary storage for high spring flows which would otherwise be 
lost for diversion and storage in Strawberry. The system will also pro-
vide flood control, recreation facilities, and fish and wildlife con-
siderations. The 1973 programmatic Environmental Statement for the en-
tire Bonneville Unit covered in specific detail the Strawberry Collection 
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System and certain aqueduc t reaches of the M& I 'System that were neened 
initially to convey nonpro ject water. 
The 1973 Bonneville Unit FES specifically evaluated the decision to 
collect an annual average of 136,600 acre-feet of water for diversion 
into the Bonneville Basin. A 1979 FES for the M&I System3 evaluated the 
decision to convey up to 30 , 000 acre-feet of water annually to the 
Wasatch Front through exis ting facilities. The 1979 FES also analyzed 
the impacts of using an annual aVerage o f 104,100 acre-feet of water in 
Utah, Salt Lake, and Wasatch Counties. This Environmental Statement 
on the Diamond Fork Power System evaluates the impacts of conveying 
137,400 acre-feetll of water but noes not completely analyze the impacts 
of using the last 33,300-acre-foot increment of the t r ansbasin diversion. 
This increment will be fully analyzed in the Environmental Statement for 
the I&D System scheduled for mid- 198s. Thus, the decision to make the 
transbasin diversion of 137,400 acre-feet o f wate 'c is being made in 
increments. This approach to NEPA compliance was presented in the 1973 
programmatic FES and upheld in a subsequent 1974 cou r t decision. 
In a 1974 court action, the adequacy of the Environmental Statement 
was challenged by the Sierra Club, Trout Unlimited, the Natural Resources 
Defense Council, Inc., and the Environmental Defe ns e Fund. The plain-
tiffs argued that (1) the statement was too narrow and should include the 
cumulative and collective impacts of the Cent ral Utah Project, (2) the 
statement was incomplete because it was final only foc the Strawberry 
Collection System and did not encompass the entice Bonneville Unit, 
(3) the statement did not adequately discuss alternatives for obtaining 
wate 'c within the Bonneville Basin for municipal and industrial purposes, 
and (4) the statement did not include a cost-benefit ratio. The United 
States Distcict Court for the Dis trict of Utah decided in favor of the 
defendants, and the decision was upheld by the United States Tenth Cir-
cuit Court of Appeals. The Supreme Court refused to review the Circuit 
Court decision. The courts determined that the Strawbe'rry Collection 
System was an independent major Federal action and that its environmental 
consequences had been adequately addressed in accordance with NEPA, in-
cluding the discussion of alternatives and a comparison of environmental 
costs and benefits. 
MUNICIPAL AND INDUSTRIAL SYSTEM 
The M&I System would be located in the Bo nneville Basin and wouln 
develop 105, 100 acre-feet~/ of water annually, including 90,000 acre-
feet for municipal and industrial use in the Salt Lake City and Provo 
met 'copol i tan areas and 15,100 acre-f eet'!:....l f or supplemental i rriga t ion 
along the Provo River. The system would also provide hydroelectric 
power generation, flood control, improved cecceation opportunities, and 
protection of f ish and wildlife resources. The Final Environmental 
Statement on the M&I System was filed in October 1979. 
II This figure is slightly larger than in the 1973 FES because cur-
rent water operation studies are based on a slightly wetter period. 
21 Corresponding figures of 104,100 acre-feet and 14,100 acre-feet 
presented in the M&I System FES were in error. 
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The water supply for the M&I System would be developed by construct-
ing Jordanelle Reservoir on the Provo River upstream from the existing 
Deer Creek Reservoir. Because most of the Provo River ' water is already 
appropriated for use, the water stored in Jordanelle would be exchanged 
through Utah Lake. Ini tially, this exchange would be accomplished by 
releasing Bonneville Unit water from Strawberry Reservoir to Utah Lake 
through the existing St rawberry Tunnel. With full development 0 f the 
Bonneville Unit, project return flows and water saved by diking the lake 
as part of the I&D System would be used to accomplish the exchange. 
Some water would be developed from floodflows of the Provo River in high 
runoff years. If the I&D System is not built, the water conveyed 
through the Diamond Fork Power System would be permanently committed as 
the water supply for the M&I System. In that case, Utah Lake would not 
be diked as part of the Bonneville Unit. 
The municipal and industrial water developed by the M&I System 
would be released from Jordanelle Reservoir to the Provo Ri ver and 
diverted downstream into the existing Olmsted Aqueduct. This aqueduct 
connects with two additional aqueducts presently under construct.ion 
which would deliver the water to points of use. The irrigation water 
developed by the system would be diverted from the Provo River by exist-
ing facilities in the Heber and Francis areas. 
IRRIGATION AND DRAINAGE SYSTEM 
The I&D System would provide water for irrigation and for municipal 
and industrial use in areas south of Provo in the Bonneville Basin. A 
Draft Environmental Impact Statement for the I&D System is scheduled for 
completion in 1985. 
The I&D System would develop an average annual wate 'c supply of 
160,900 acre-feet, including 30,600 acre-feet for municipal and indus-
trial uses and 130,300 acre-feet for irrigation. The water supply would 
be developed by diking Provo and Goshen Bays to reduce evaporation on 
Utah Lake and by recycling project return flow and using present spills 
from the lake. Some of the water developed by diking the lake would be 
pumped for irrigation of lands adjacent to the south portion of the lake. 
The major portion, however, would be exchanged to Jordanel1e Reservoir 
for the M&I System. This exchange would make available to the I&D System 
most of the water initially conveyed from Strawberry Reservoir to Utah 
Lake for the M&I System exchange. 
If the I&D System were not constructed, a conveyance system in 
Diamond Fork Canyon would still be needed to convey water for the M&I 
System. If Utah Lake were not diked, the water supply developed by the 
Strawberry Collection System would have to be permanently committed to 
accomplish the Jordane1le Reservoir-Utah Lake exchange. (Refer to "Al-
ternative Operation" in Chapter III.) 
UTE INDIAN TRIBAL DEVELOPMENT 
The Ute Indian Tribal Development (formerly Bureau of Indian Affairs 
Activity) would be located on Indian land in the Duchesne River drainage 
8 
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primarily downstream from Starvation Reservoir and would mitigate stream 
fishery and wildlife losses associated with the Bonneville Unit. Addi-
tional recreational opportunities on Indian land would also be provided. 
To date, the 11,100-acre-foot Bottle Hollow Reservoir has been con-
structed as part of the Ute Indian Tribe's Bottle Hol l ow Resort complex. 
A proposed 12,460-acre-foot Lower Stillwater Reservoir on Rock Creek and 
development of several waterfowl ponds along the Duchesne River have been 
recommended by the Fish and Wildlife Service to further compensate for 
wildlife losses on Indian lands resulting from construction of the Bonne-
ville Unit. The Ute Indian Tribe, the Fish and Wildlife Service, and 
the Bureau of Reclamation are p 'cesently reevaluating these remaining 
proposed features. 
BONNEVILLE UNIT ADMINISTRATION 
The Central Utah Water Conservancy District (CUWCD) has contracted 
with the United States for repayment of reimbursable project costs for 
irrigation and municipal and industrial water. However, no such costs 
would be associated with the power generation and transmission facilities 
of the Diamond Fork Power System. 
Additional municipal and industrial repayment o 'r water service con-
tracts for the Bonneville Unit will be executed with the district and/or 
other user entities for repayment of costs allocated to municipal and 
industrial water with interest. The existing repayment contract was 
executed on December 28, 1965 (Contract No. 14-06-400-4286 as amended). 
Because of cost escalation associated with a prolonged construction pe-
riod, the 1965 contract does not have sufficient coverage to repay the 
total estimated costs allocated to municipal and i ndustrial water. 
These allocated costs and interest, which are associated with the 
municipal and industrial water yield, have not yet increased to the point 
where scheduled construction expenditures will exceed the existing con-
tractual obligation. 
Water conveyance facilities, reservoirs, and powerp1ants would 
likely be operated and maintained by Reclamation. Switchyards and trans-
mission lines would be operated by Western. Recreation facilities such 
as campgrounds would be operated by the Forest Service, which would also 
manage fishery habitat and wildlife habitat. The Utah Division of Wild-
life Resources would manage fish and wildlife through its licensing 
authority and stocking program. 
Colorado River Storage Project power 
Power generated by the CRSP and its participating projects (such as 
the Central Utah Project) is marketed by Western in a seven-State area 
which includes Utah, Colorado, Wyoming, Arizona, New Mexico, southeastern 
Nevada, and a small portion of southeastern California. CRSP transmis-
sion and distribution needs are served by an interconnected power trans-
mission system consisting of facilities owned by the CRSP, other Federal 
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projects, private and public utilities, and some jointly owned facili-
ties. The interconnected transmission system is shown on Figure 3. The 
CRSP transmission facilities are operated by Western from a power opera-
tions center in Montrose, Colo. Power generated by the Diamond Fork 
Power System and not needed for project operation would be tied to the 
interconnected system for distribution within the CRSP marketing area. 
Participating Agencies and Individuals 
Planning for the Diamond Fork Power System was conducted by Reclama-
tion with the aid of a planning team consisting of representatives of 
Federal agencies, State and local government, and private interests. 
Several Federal cooperating agencies have also had significant involve-
ment in the planning process, and numerous non-Federal entities have 
expressed interest in joint Federal/non-Federal development of the power 
system. 
Western Area Power Administration 
Western, a cooperating agency for the Diamond Fork Power System 
Environmental Impact Statement (EIS), has provided energy load curves 
and marketing predictions which have been utilized to size and determine 
operation of project features. In addition, Western has identified spe-
cific transmission facilities required to connect Diamond Fork Power 
System powerplants to the existing interconnected transmission system. 
Since the power system will not be operational until the 1990's, how-
ever, specif'ic customer demands will be determined by non-Federal par-
ticipants in the project. 
Forest Service 
Because much of the Diamond Fork Power System would be situated on 
national forest land, another EIS cooperating agency, the Forest Service 
of the U.S. Department of Agriculture, has provided substantial input 
regarding features, locations, recreation facilities, grazing privileges, 
and other land use functions. Coordination with the Forest Service dur-
ing plan formulation has insured that the recommended plan is consistent 
with land use requirements. 
Fish and Wildlife Service 
The Fish and Wildlife Service, under the authority of the Fish and 
Wildlife Coordination Act, has been involved in plan formulation and 
selection to ensure protection of fish and wildlife resources within the 
project area. The Service's recommendations for fish and wildlife miti-
gation are listed in Attachment 2. The Service has also provided sig-
nificant input regarding recreation and other environmental considera-
tions. 
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Non-Federal participation 
In planning the Diamond Fork Power System, Reclamation has explored 
the possibility of developing hydroelectric energy i n cooperation with 
non-Federal entities. Under this concept, non-Federal ent i ties, either 
individually or through a consortium, would fund mos t of the construction 
of the powerplants and associated features in r eturn for a proportionate 
share of the power produced. In April and May 1982, letters explaining 
this concept and requesting intere"st in joint Federal/non-Federal devel-
opment of the power system and other Reclamat i on power projects were 
sent to power developers, munic ipali ties, CRSP preference cus tomers, 
investor-owned utilities, and other potentially interested power-related 
entities within the CRSP marketing area. Many of the non-Federal en-
tities contacted responded and expressed interes t in a joint develop-
ment. In July 1982, Reclamation held a public inf ormation meeting in 
Salt Lake City, Utah, to discuss ways potential non-Federal participants 
can share in the construction and operation of Federal power projects. 
The Diamond Fork Power System was one of two projects specifically ad-
dressed at this meeting, and significant interest in non-Federal partici-
pation was expressed. In April 1984, Reclamation and Western again con-
ducted an assessment of non-Federal participants regarding the Fifth 
Water Pumped Storage Alternative. Of 220 contacts, about 5 percent indi-
cated a willingness to participate. The interest of non-Federal power 
entities in participating with front-end construction funds in return 
for power from the project will be further defined in the future. 
The only specific guideline developed to date for non-Federal par-
ticipation in Fed~ral power projects is that power generation facilities 
must be an integral part of mUl t ipurpose water resource developments and 
must be operated to satisfy all project purposes. As additi6nal guide-
lines are established, Reclamation will provide an adequate mechanism 
for joint Federal/non-Federal development of the Diamond Fork Power 
System. 
Federal funds will be used to fund only the capacity required for 
project use. The rest of the project will require front-end financing 
by non-Federal participants. 
Location and Setting 
The Diamond Fork Power System would be located mainly in Diamond 
Fork Canyon in the Bonneville Basin, but a small portion would be located 
in the Uinta Basin. Specifically, the power system would begin at the 
Strawberry Tunnel inlet at Strawberry Reservoir and would extend south-
west through the rugged Wasatch Mountains to the mouth of Diamond Fork 
Canyon. As shown on the General Map, most of the project area is in 
Utah County, but the small area in the Uinta Basin is in Wasatch County. 
Nearly all of the area is within the Uinta National Forest. 
Diamond Fork is the principal stream in the area. A tributary of 
the Spanish Fork River, which is a tributary of Utah Lake, Diamond Fork 
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CHAPTER I INTRODUCTION 
originates high in the Wasatch Mountains west of Strawberry Reservoir and 
flows generally southwest to its confluence with the river. At Three 
Forks, about 10 miles above the confluence, Diamond Fork is joined by 
Sixth Water Creek from the northeast and by a stream in Cottonwood Canyon 
from the southeast. About a mile east of Three Forks, Sixth Water Creek 
is joined from the east by Fifth Water Creek. 
Natural flows in the str~ams in the area are greatest in the spring 
when runoff from snowmelt is highest. The flows decline considerably in 
late sum~er and reach minimums in late fall or winter. From May to Sep-
tember, the flows in Sixth Water Creek below the Strawberry Tunnel outlet 
and in Diamond Fork below Three Forks are modified by operation of the 
tunnel. The flows of these two streams are near or much above the peak 
spring flows during this period. 
The water quality of the streams in the area is generally good, 
except for periodically high turbidity and sediment levels. Sixth Water 
Creek and Diamond Fork have relatively high nitrate levels, probably as 
a result of grazing, and have high nutrient levels from midsummer to fall 
because of the releases of Strawberry Reservoir water through Strawberry 
Tunnel. Sediment and turbidity levels are high in Sixth Water below the 
tunnel outlet and in Diamond Fork below Three Forks during spring runoff 
and the irrigation season because of high flow releases from Strawberry 
Reservoir. 
Diamond Fork and Fifth and Sixth Water Creeks are located in narrow, 
steep-walled canyons, although Diamond Fork Canyon becomes gradually 
wider beginn,ing at Monks Hollow, about 2 miles downstream from Three 
Forks. A narrow, elongated area known as Rays Valley intersects Fifth 
Water Creek about 3 miles above its confluence with Sixth Water Creek. 
Elevations in the project area range from about 5,000 feet at the mouth 
of Diamond Fork Canyon to about 8,500 feet in the Wasatch Mountains. 
The climate of the area is generally mild in the summer but cold in 
the winter. The nearest weather stations are located at the Spanish 
Fork Powerhouse along the Spanish Fork River about 10 miles downstream 
from the mouth of Diamond Fork and at the Strawberry Tunnel inlet on the 
west side of Strawberry Reservoir. The mean annual temperature at the 
powerhouse is about 52 0 F (11 0 C) but has ranged from -19 0 to 100 0 F 
(-29 0 to 38 0 C). Precipitation averages about 18.5 inches annually. 
Most of the precipitation is rain but also includes about 50 inches of 
snow. At the tunnel inlet, conditions are much more severe. Tempera-
tures have ranged from -50 0 to 89 0 F (-46 0 to 32 0 C), and precipitation 
averages about 21 inches annually, most in the form of snow. Average 
annual snowfall at the tunnel inlet is nearly 200 inches. 
Vegetation in the project area is dominated by mountain brush 
species such as oakbrush, snowberry, sagebrush, mountain mahogany, and 
rabbit brush. Utah juniper is abundant in the eastern portion of the 
area. Quaking aspen and firs occur in limited areas at elevations around 
8,000 feet. Riparian species such as cottonwood and willow are limited 
to canyon bottoms along permanent streams and seeps. Some areas formerly 
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dominated by juniper, sagebrush, and oakbrush have been converted to 
grassland for livestock grazing. 
Trout fisheries occur in Fifth and Sixth Water Creeks and in Diamond 
Fo~k. Fifth Water Creek supports mainly a small cutthroat trout fishery, 
limited mainly by the poor q uality and small size of the stream. Sixth 
Water Creek and Diamond Fork provide important fisheries during the non-
irrigation season, when natural ftows are present. Cutthroat trout are 
native to these streams; and brown trout, stocked in the past, are now 
self-sustaining. Large cutthroat trout commonly enter Sixth Water Creek 
through Strawberry Tunnel. 
Wildlife in the project area consists of big game species, preda-
tors, furbearers, upland game birds, small birds, raptors, small mammals, 
amphibians, and reptiles. Mule .deer are the most numerous and important 
big game animal in the area. Elk occur throughout the area but are not 
as common as the deer. 
Several farms and ranches in the lower Diamond Fork area have tem-
pora'cy residents in the summer, but the project area has no permanent 
residents. Commercial activity and industry are nonexistent. Recceation 
is a major activity in the area because of the proximity (20 miles) of 
the Provo metropolitan area. Popular activities include camping, pic-
nicking, fishing, hunting, and horseback riding. 
The principal road in the area is in Diamond Fork Canyon. This road 
extends from U.S. 6-89 at the mouth of the canyon northeast along Diamond 
Fork. The road i~ paved for about 15 miles and then becomes an improved 
dirt road. About 5 miles north of Three Forks, an unimproved road ex-
tends to the east, paralleling Sixth Water Creek foc several ' miles and 
connecting with Strawberry Reservoir. A second unimp 'coved road extends 
south from about the point where the first begins to parallel Sixth Water 
Creek to Rays Valley where it joins a newly constructed road extending 
from the valley to U.S. 6 in Spanish Fork Canyon at the mouth of Sheep 
Creek (see Chapter III, "Recommended Plan, Project Facilities and Meas-
ures, Roads"). Sheep Creek is a tributary of the Spanish Fork River and 
joins the river about 12 miles above the mouth of Diamond Fork. U.S. 
6-89 is the only major route providing access to the project area. 
In the spring of 1983, a large landslide occurred along the Spanish 
Fork River about 2 miles upstream from the mouth of Diamond Fork near 
the town of Thistle. The slide blocked U.S. Highway 6-89, the river, 
and a main east-west railroad line in the canyon. A temporary resecvoir 
created by the slide destroyed the town of Thistle and caused extensive 
damage to roads, the railroad, and other structures in the rese 'rvoir 
area. Although the slide did not directly affect Diamond Fork Canyon, 
reconstruction of U.S. Highway 6-89 and the railroad have altered the 
landscape considerably at the mouth of the canyon. 
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NEED FOR ACTION 
Problems and needs of the Diamond Fork area were identified by the 
planning team, aided by public involvement activities such as puhlic 
meetings, tours of the project area, and newsletters. Significant con-
cerns and needs which emerged are related to water requirements, elec-
trical energy requirements, recreation and tourism, fish and wildlife, 
and flood damage and erosion. 
Water Requirements 
With operation of the Bonneville Unit, an annual average of about 
198,400 acre-feet of water would be released from the enlarged Straw-
berry Reservoir through the Diamond Fork drainage to the Bonneville 
Basin for consumptive uses downstream. This quantity is slightly larger 
than the 197,600 acre-feet presented in the Draft Environmental State-
ment because the current studies are based on a slightly wetter period. 
The Strawberry Collection System is under construction and nearing com-
pletion. This system is scheduled to be completed and begin delivering 
an annual supply of 157,200 acre-feet of water to the enlarged Straw-
berry Reservoir beginning in 1987.l1 Present deliveries are about 10 
percent of that amount. The Diamond Fork Power System would use the 
energy poten~ial of this water for hydroelectric energy generation. The 
198,400 acre-feet would include 61,000 acre-feet for the Strawberry Val-
ley Project and 137,400 acre-feet for the M&I and I&D ' Systems of the 
Bonneville Unit. Consumptive water requirements for the M&I System are 
discussed in che Final Environmental Statement on that system, and re-
quirements for the I&D System will be discussed in the draft statement 
on that system which is scheduled for completion in 1985. 
An instream fishery flow agreement was signed on February 27, 1980, 
by the U.S. Department of the Interior, the State of Utah, the Central 
Utah Water Conservancy District, the Fish and Wildlife Service, and the 
Forest Service. This agreement establishes a goal of providing 44,400 
acre-feet of water for instream flows within the Uinta Basln tributaries 
from which the water for the transbasin diversion would be collected. 
Of this total, 6,500 acre-feet would be developed as part of the Bonne-
ville Unit plan described in the 1973 Environmental Statement. Collec-
tively, all of the involved agencies and parties to the agreement men-
tioned above are committed to providing the remaining 37,900 acre-feet 
of water for minimum fishery flows. These flows are to be provided 
II Includes 135,200 acre-feet delivered through the Strawberry 
Aqued;ct and 22,000 acre-feet of tributary flow between Strawberry and 
Soldier Creek Dams. 
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without reducing the project wat e r supply. However, if the full 44,400 
acre-feet cannot be developed, the CUWCD has agreed to reduce the trans-
basin diversion by up to 15,800 acre-feet. Various alternatives are 
being studied which would maintai n fishery flows at the level agreed on 
and . still allow the 15,800 acre-feet to be included in the transbasin 
diversion. These include a plan for water recircu1:t.tion by pumping 
and a cloud-seeding plan. If these alternatives are determined to be 
infeasible, the transbasin diversion could be reduced to a minimum of 
121,600 acre-feet annually. 
Power Market Demand 
A need for additional electric capacity has been identified in the 
CRSP marketing area. In 1981, Western conducted a power marketing sur-
vey4 to determine the marketability of potential hydroelec tric resources. 
The survey determined that both baseload and peaking resources were 
needed to serve future loads in addition to existing r esources and those 
which are presently committed for construction. Requirements for base-
load and peaking resources in 1990 and 2000 are shown in Table 1 for 
publicly owned utilities and in Table 2 for privately owned utilities. 
S pecif ically , the survey pro jec ted a need f or a bou t 11,600 megawatt s 
(MW) of baseload power and 18,700 MW of peaking power from public and 
private utilities by 1990 and 17,700 MW of baseload power and 29,100 MW 
of peaking power by the year 2000. Needs whi ch will not be met by proj-
ects presently planned or committed for construction are shown in Table 
3. Unmet baseload needs are es timated at about 220 HW in 1990 and 4,340 
MW in the year 20qO. Unmet peaking needs are estimated at 2,300 MWand 
11,000 MW, respectively. Non-Fe deral participation in the Diamond Fork 
Power System would verify the need for the power. 
In June 1981, representatives from Western and Reclamation met to 
evaluate potential pumped-sto~age and related power p r ojects within the 
CRSP marketing area. All hydroelectric peaking power projects planned by 
Reclamation within the marketing area were evaluat ed based on the follow-
ing criteria: (1) cost per installed kilowatt, ( 2) transmission impacts, 
(3) environmental impacts, (4) social impacts and public acceptability, 
(5) marketability, and (6) date when the power could be available. As a 
result of this evaluation, the Diamond Fork Power System was given the 
number one priority for construction within the marketing area. It was 
also determined that the power system would be sized at approximately 
1,000 MW to satisfy a significant portion of the peaking electrical 
energy demand projected for the year 1990 and beyond. 
In April 1984, Reclamation and Western submitted the Fifth Water 
Pumped Storage power system proposal to private sector entities with po-
tential interest in the power that would be produced and in financing 
construction of the power facilities. Ap roximate1y 220 entities were 
contacted by mail, including preference customers, municipal u tilities, 
investor-owned utilities, private financial institutions, and construc-
tion companies. Of 39 responses received, 12 submitted security deposits 
for a total of 219.5 MW. Most responses were positive about the merits 
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Table 1 
Electric power resources and requirements 
of publicly owned utilities 
(1979-2000) 
Additional re9uirements 
Total requirements Existing resources--1979 Baseload Peaking 
Arizona, et a1-
Colorado/Wyoming 
Ne~ Mexico 
Utah 
Total 
Arizona, et a1-
Colorado/Wyoming 
New Mexico 
Utah 
MW 
1,388 
1,246 
353 
432 
3,419 
1,912 
2,354 
503 
834 
Total 5.603 
1/ Short 252,667 MWh. 
Baseload 
MWh 
12,155,376 . 
10,913,208 
3,091,404 
3,785,196 
29,945,184 
16,744,740 
20,621,916 
4,401,900 
7 ,306,716 
49,075,272 
Peaking 
MW MWh 
1990 
2,632 7,847,018 
2,903 10,846,012 
352 956,808 
760 2,111,389 
6,647 21,761,227 
2000 
3,336 10,808,416 
5,949 20,495,403 
566 1,590,601 
1,522 4,073,902 
11,373 36,968,322 
Baseload Peaking Committed additions 
MW MWh MW MWh MW MWh 
870 7,617,696 1,658 4,917,320 518 4,537,680 
533 4,666,452 1,111 4,637,987 713 6,246,756 
186 1,625,856 158 587,514 103 .!. 649,613 
206 1,803,684 218 1,005,316 171 1,496,208 
1,795 15,713,688 3,145 11,148,137 1,505 12,930,257 
870 7,617,696 1,658 4,917,320 1,042 9,127,044 
533 4,666,452 1,111 4,637,987 497 4,352,844 
186 1,625,856 158 587,514 128 ~ 600,360 
206 1,803,684 218 1,005,316 0 0 
1,795 15,713,688 3,145 11,148,137 1,667 14,080,248 
2/ Due to limited operation of coal-fired steamplant(s), peaking plants will have to run longer than usual. 
I/ Short 520,920 MWh. 
Arizona 
Colo'rado 
Nevada 
New Mexico 
Utah 
Wyoming 
Total 
MW 
2,115 
1,944 
495 
717 
1,970 
902 
8,143 
Total re9uirements 
Baseload 
MWh 
18,527,400 
17,029,440 
4,336,200 
6,280,920 
17,257,200 
7,901,520 
71,332.680 
1990 
2000 
MW 
3,776 
2,435 
1,746 
920 
2,538 
678 
12,093 
Arizona 3.039 26.621,640 5,425 
Colorado 2,640 23,126,400 3,307 
Nevada 683 5,983,080 2,409 
New Mexico 1,219 10,678,440 1,563 
Utah 3,060 26,805,600 3,943 
Wyoming 1,450 12,702,000 1,089 
Total 12,091 105,917,160 17,736 
1/ Unused total surplus - 871 MW; 1,507,215 MWh. 
2/ Unused total surplus = 684 MW; 5,368,258 MWh. 
3/ Unused total surplus = 774 MW; 4,339,151 MWh. 
Peaking 
MWh 
10,160,169 
8,948,560 
6,284,258 
3,326,960 
9,556,564 
2,631,329 
40,907,840 
14,505,491 
11,765,600 
8,670,403 
5,649,674 
14,848,524 
4,223,888 
59,663,580 
~/ Energy requirement raises load factor to 126.7 percent. 
MW 
1,248 
1,185 
310 
341 
964 
394 
4,442 
1,248 
1,185 
310 
341 
964 
394 
4,442 
Table 2 
Electric power resources and requirements 
of privately owned utilities . 
(1979-2000) 
Existing resources--1979 Baseload 
Baseload Peaking Committed 
MWh MWh MW MWh 
10,932,480 2,229 6,408,612 867 !/7,594,920 
10,380,600 1,484 5,382,400 759 6,648,840 
2,715,600 1,093 3,932,092 86 753,360 
2,987,160 437 1,578,046 376 !13,293,760 
8,444,640 1,241 4,679,783 1,006 8,812,560 
3,451,440 296 1,148,503 508 3/4,450,080 
38,911,920 6,780 23,129,436 3,602 31,553,520 
10,932,480 2,229 6,408,612 1,467 12,850,920 
10,380,600 1,484 5,382,400 695 6,088,200 
.2,715,600 1,093 3,932.092 86 753,360 
2.987,160 437 1,578,046 878 7,691,280 
8,444,640 1,241 4,679,783 1,268 11,107,680 
3,451,440 296 1,148,503 1,056 9,250,560 
38,911,920 6,780 23,129,436 5,450 47,742,000 
Additional COllDJlitted additions Additional 
MW MWh MW MWh MW MWh 
1979-90 
0 0 974 2,929,698 0 0 
0 0 1,580 5,105,379 211 1~102,646 
64 563,269 185 344,853 9 _/24,441 
'55 485,304 316 257 1 522 226 848,551 
119 1,048,573 3,055 8,637,452 446 1,975,638 
1979-2000 
0 0 1,677 5,891,096 0 0 
1,324 11,602,620 1,796 6,999,291 3,041 8
J
858,125 
189 1,654,764 251 443,606 156 ! 559,481 
628 5,503,032 480 1,694,562 824 1,374,024 
2,141 18.760.416 4,204 15,028,555 4,021 10.791,630 
Additional re9uirementB 
Peaking 
Uncommitted Committed Uncommitted 
MW MWh MW MWh MWh 
1979-90 
0 0 1,547 !/3,751,557 0 0 
0 0 324 277 ,341 627 3,288,819 
99 867,240 240 244 413 2,351,922 
0 0 483 !1t,748,914 0 0 
0 0 475 2,298,955 822 2,577 ,826 
0 0 382 31t,482,826 0 0 
99 867,240 3,451 9,559,837 1,862 8,218,567 
1979-2000 
324 2,838,240 1,818 2,772 1,378 8,094,107 
760 6,657,600 269 4,029 1,554 6,379,171 
287 2,514,120 240 244 1,076 4,738,067 
0 0 807 3,339,073 319 732,555 
828 7,253,280 213 3,835 2,489 10,164,906 
0 0 608 1,021,497 185 ~/2,053,888 
2,199 19,263,240 3,955 4,371,450 7,001 32,162.694 
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Table 3 
Unmet electric power needs 
for the CRSP marketing area in 1990 and 200aL/ 
Publicly owned Privately owned 
utilities utilities All utilities 
Capacity Energy 
Year/type of need (MW) (GWh) 
Year 1990 
Baseload 120 1,049 
Peaking 446 1,976 
Reserve capacity 1,455 
Total 2,021 3,025 
Year 2000 
Capacity 
(MW) 
99 
1,862 
3,912 
5,873 
Energy 
(GWh) 
867 
8,219 
9,086 
Capacity 
(MW) 
219 
2,308 
5,367 
7,894 
Baseload 2,141 18,760 2,199 19,263 4,340 
Peaking 4,021 10,858 7,001 32,162 11,022 
Reserve capacity 2,226 5,193 7,419 
Energy 
(GWh) 
1,91 6 
10,195 
12,111 
38,023 
43,020 
Total 8,388 29,618 14,393 51,425 22 ,781 81,043 
Jj Needs which will not be met by proj ects presently planned or comm'itted for con-
struction. The needs are shown in terms of megawatts (MW) of capacity and gigawatthours 
(GWh) of energy. A megawatt is 1,000 kilowatts of capacity. A gigawatthour is 1,000,000 
kilowatthours of energy. 
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of the pumped storage system, the concept of non-Federal fina ncing, and 
the flexible project management arrangement that wa s offered . However, 
many entities were unable to make the immediate financ i al commitment 
necessary to participate; nearly every respondent wa nted to be kept in-
formed of future development plans on the peaking power proposal. 
Despite the projected demand for bo th baseload and peaking capacity, 
the results of the responses received indicate that there is inadequate 
non-Federal support for the Fifth Water Pumped Storage Alternative as 
described in the DES. Therefore, the recommended plan described in this 
final statement is the Sixth Water Flow Through Alternative, which more 
nearly accommodates the committed interests while maintaining the flexi-
bility for adding a pumped storage component at such time as non-Federal 
commitments can be obtained. Appropriate NEPA compliance would be ac-
complished if a pumped storage component were recommended for future 
construction. 
Recreation· and Tourism 
The Diamond Fork project area is located near Utah's Wasatch Front, 
a heavily populated valley area along the west side of the ·Wasatch 
Mountains which includes Salt Lake, Weber, Davis, and Utah Counties. 
These counties contain about 80 percent of the total State population 
(nearly 1.5 million persons in 1980). Wasatch Front residents can travel 
by road to any existing or potential recreation site in the Diamond Fork 
area in times ranging from minutes to about 2 hours. The population of 
the four Wasatch Front counties increased at a rate of 3.9 percent annu-
ally from 1978 to 1981. The Utah State Comprehens ive Outdoor Recreation 
PlanS (SCORP) projects that leisure time will increase 16 percent between 
1980 and 1990. Recreation demand is expected to inc rease in proportion 
to the population increase. 
The Diamond Fork project area is located in SCaRP District No.4, 
which consists of Utah, Wasatch, and Summit Counties. According to the 
SCORP, there is a need in this district for 1,570 additional camping 
units and 1,560 additional picnicking units and there is a shortage of 
available boat-launching facilities near the populated Wasatch Front . 
The SCORP also indicates that total outdoor recreation use in the dis-
trict is increasing by 6 percent annually . 
The Forest Service has developed a process fo r determining the 
capability of land areas to provide developed recreation (camping, pic-
nicking, etc.) and dispersed recreation (hiking , pleasure driving, 
etc.).6 Using this process, the recreation capability for the Diamond 
Fork area is 1,380,000 recreation-days of dispersed recreation and 
1,710,720 recreation-days of developed recreation (7,100 developed 
units). 
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Fish and Wildlife 
The major fishery problem in the Diamond Fork drainage is a degrada-
tion of. habitat which has occurred in Sixth Water Creek, Diamond Fork, 
and the Spanish Fork River since the Strawberry Valley Project began 
delivering Strawberry Reservoir water tlirough the Strawberry Tunnel in 
' ,1915. Figure 4 shows a typical stream section along lower Diamond Fork~ 
High summer irrigation flows up to 500 cfs have scoured and eroded the 
stream channels, especially Sixth Water and Diamond Fork, to the extent 
that fishery habitat is poor and fish production is low. As a result, 
fishing success has been severely limited and fisherman use on these 
streams has been minimal. The high flows also present a significant 
safety hazard to fishermen, campers, and picnickers, and make fishing 
very difficult on most of the system. The fishery in the Diamond Fork 
stream system could be enhanced greatly by reducing peak streamflows and 
repairing stream channels. 
Figure 4.--Lower Diamond Fork. 
There is a need to maintain important existing values for wildlife 
in the Diamond Fork area, including deer, elk, bobcats, and eagles. A 
draft management plan for the Uinta National Forest6 provides for main-
tenance of these values. 
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Flood Damage and Erosion 
Flood damage in the form of channel erosion. oc<;urs annually in the ' 
Diamond Fork drainage system. Prior to 1983, more significant flood 
damage to roads, campgrounds, and agricultural lands occurred about once 
every 10 years. Significant damage within the canyon occurred during 
both the 1983 and 1984 spring runoff seasons. 
The most critical flood-producing situation is a snowmelt and rain 
combination. The highest peaks of record on Diamond Fork have occurred 
in the springs of 1952 (1,610 cfs), 1983 (about 1,600 cfs), and 1984 
(about 2,000 cfs). The 1984 value is estimated and cannot be verified 
because of a loss of the gage and ' record. Limited local damage may 
result from thunderstorm runoff. Since the operation of Strawberry 
Tunnel began, most of the peak flows have resulted from tunnel releases 
rather than snowmelt or storm runoff. The highest flow at the Straw-
berry Tunnel outlet was 595 cfs in 1923. 
Floodflows from Diamond Fork can contribute to flood damage along 
the Spanish Fork River. Peak flows measured on the river near Castilla 
were 3,610 cfs in 1952, 2,890 cfs in 1983, and about 4,200 cfs in 1984. 
The 1983 peak was reduced by approximately 1,000 cf s, because of the 
Thistle slide impoundment. The floodflows caused damage to the river 
channel, the highway, the railroad, and agricultural properties in 
Spanish Fork Canyon. In addition, the 1983 and 1984 floods threatened 
the Spanish' Fork Diversion Dam and the Strawberry Power Canal. The 
diversion dam was damaged when sediment and debris plugged the flood-
gates and high flows overtopped the dam. The power canal was endangered 
and the maintenance road damaged when the riverbank was severely under-
cut by the high flows. Numerous acres of farmland were destroyed as the 
river channel shifted and cut through farm fields. 
Releases from the Strawberry Tunnel have resulted in higher than 
normal sediment transport through Sixth Water Creek and Diamond Fork. 
This sediment results from natural tributary inflow and some bank slough-
ing during high spring ,runoff and during periods of large releases from 
the tunnel. The sediment is then transported downstream by early summer 
releases from the tunnel, causing high turbidity levels, particularly in 
the early part of the irrigation season~ The sediment decreases toward 
the end 6f the irrigation season as flows decrease. 
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ALTERNATIVES 
Five viable structural alternatives have been investigated in con-
siderable detail for the Diamond Fork Power System. Each of these would 
provide for the average annual transbasin diversion of 198,400 acre-feet 
of water from Strawberry Reservoir to the confluence of Diamond Fork and 
the Spanish Fork River to supply water for the M&I and 1&0 Systems of 
the Bonneville Unit. Four of the alternatives would include f10w-
through facilities to generate hydroelectric power. Two of the four 
alternatives would also include pumped storage facilities to generate 
peaking power. The fifth alternative would provide only for the trans-
basin diversion of water f r om Strawberry Reservoir and would not include 
power generation facilities. 
Of the five alternatives considered, a flow-through alternative in-
volving facilities in the Sixth Water and Diamond Fork drainages was se-
lected as the recommended plan. This Sixth Water Flow Through Alterna-
tive was selected because it best meets current market conditions for 
hydroelectric power, is economically justified, is environmentally ac-
ceptable (with mitigation), and is geologically acceptable based on in-
vestigations to date. 
Recommended Plan 
Plan accomplishments and concept 
The recommended Sixth Water Flow Through Alternative would utilize 
the transbasin diversion of water from Strawberry Reservoir and the 
large drop in elevation from the reservoir to generate 166.2 MW of con-
ventional hydroelectric power. The transbasin diversion would provide 
water for irrigation and municipal and industrial uses by the M&I and 
I&D Systems. Also, recreation facilities would be provided, stream 
fisheries would be considerably enhanced, a 1imi ted f1atwater fishery 
would be created, some flood control would be accomplished in Diamond 
Fork, and wildlife losses would be mitigated . The major features of 
this alternative are shown on Figures 5 and 6. 
From the Strawberry Tunnel inlet at Strawberry Reservoir, water 
would flow through the proposed Syar Tunnel and Penstock to the proposed 
Syar Reservoir, which would be formed by two dams on a saddle north of 
Rays Valley between Fifth Water and Sixth Water Creeks. From the reser-
voir, water would be conveyed by the proposed Corona Aqueduct and Sixth 
Water Penstock to the proposed Sixth Water Reservoir, which would be 
formed by a dam on Sixth Water Creek about due west of Syar Reservoir. 
Water from this reservoir would be conveyed in the proposed Dyne Aqueduct 
and Penstock to the proposed Monks Hollow Reservoir, which would be 
formed by a dam on Diamond Fork just below Monks Hollow. All Bonneville 
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Unit water and part of the Strawberry Valley Project water would be re-
leased from Monks Hollow Dam into the proposed Diamond Fork Pipeline and 
conveyed to a proposed bifurcation near the confluence of Diamond Fork 
and the Spanish Fork River. At the bifurcation, water planned for use 
in a:reas south of Utah County and part of the water for south Utah 
County would enter the Wasatch Aqueduct of the 1&0 System . Water planned 
for storage in Utah Lake and the remainder of the water for south Utah 
County would flow through the Diamond Fork Powerplant and into Diamond 
Fork and the Spanish Fork River. 'The Strawberry Valley Project flows 
not conveyed in the Diamond Fork Pipeline would enter the Diamond Fork 
stream channel below Monks Hollow Powerplant. Flood control would be 
provided by Sixth Water and Monks Hollow Reservoirs. 
Power would be generated at five proposed flow-through plants--Syar 
at Syar Reservoir, Sixth Water at Sixth Water Reservoir, Dyne at the 
terminus of the Dyne Aqueduct and Penstock at Monks Hollow Reservoir, 
Monks Hollow at the base of Monks Hollow Dam, and Diamond Fork at the 
terminus of the Diamond Fork Pipeline. Surge tanks would be provided at 
the Syar, Sixth Water, and Dyne plants. 
New roads would be constructed and some existing roads would be 
improved or replaced to facilitate construction and op~ration of the 
power system. Facilities for operation and maintenance of the power 
system would be located at the Six,th Water Powerplant. Construction 
facilities would also be located within project feature areas of impact. 
New transmission lines and switchyards would be required to transmit 
the power generate~ at each proposed powerplant to the interconnected 
transmission system. A switchyard would be built at each of the five 
powerplants and a substation constructed between Syar and Sixth Water 
Powerplants. Three separate transmission lines would connect the Syar, 
Sixth Water, and Dyne Switchyards to the Rays Valley Substation, and a 
fourth line would connect Monks Hollow Switchyard to Dyne Switchyard. 
A double-circuit transmission line would connect the Rays Valley Substa-
tion to the Sheep Creek Substation near the confluence of Sheep Creek 
and Soldier Creek where the power would be tied to the interconnected 
transmission system. A separate transmission line would be required to 
connect the Diamond Fork Switchyard with the system. 
Recreation facilities would include a day-use area and trai 1 ad-
jacent to Monks Hollow Reservoir and a full-use area just downstream 
from Monks Hollow Dam. In addition, two existing campgrounds along Dia-
mond Fork downstream from the proposed Monks Hollow full-use area would 
be enlarged to replace two campgrounds above the reservoir which would 
be abandoned, and a trailhead would be provided at a site 2 miles down-
stream from Monks Hollow Dam. 
Diamond Fork downstream from Monks Hollow Dam would be considerably 
enhanced as a fishery as a result of diverting historically high flows 
from the stream into the Diamond Fork Pipeline. A limited flatwater 
fishery would be created at Monks Hollow Reservoir. 
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Approxima tely 4,000 acres of private land would be acquired and 
developed to mitigate wildlife losses. Existing habitat on public land 
would be improved. 
Project facilities and measures 
SYAR DAMS AND RESERVOIR 
The two Syar Dams would be cons~ructed at an offstream site about 
a mile north of where the existing Rays Valley Road crosses Fifth Water 
Creek. The dams would be embankment structures about 88 feet high with 
a crest width of 30 feet. The north dam would have a crest length of 
about 2,030 feet and the south dam about 1,210 feet. The outlet works 
would be located between the two dams and would have a capacity of 1,300 
cfs at a water surface elevation of 7,157 feet. The dams would have a 
total volume of 810,000 cubic yards of embankment material. Material 
source areas for project features are shown in Figure 7. 
Geologic conditions at the sites for the Syar Dams are favorable for 
the embankment structures planned. Bedrock at the damsite is of the 
Green River-Colton (undifferentiated) Formation, consisting of calcar-
eous siltstone, with some interbedded limestone and shale. Suitable 
rockfill materials for the dams are available in Fifth Water Canyon 
(Borrow Area J, Figure 7), about 2 miles from the dams. 
Impervious core material is available adjacent to the damsite (Bor-
row Areas G and H). Granular filter material is available in the Monks 
Hollow Reservoir basin (Borrow Area B), a haul distance of about 12 
miles. A riprap source is located in Wanrhodes Canyon, a distance of 20 
miles (Figure 7). 
Syar Reservoir would be the afterbay for the Syar Powerplant and 
the forebay for the Sixth Water Powerplant. The reservoir would have a 
capacity of 910 acre-feet, including 640 acre-feet of active capacity 
and 270 acre-feet of inactive capacity (of which 20 acre-feet is dead 
storage). Because the reservoir would be located offstream, only 35 
acre-feet of flood control would be provided. No significant sedimenta-
tion is expected because most inflow would come directly from Strawberry 
Reservoir. The reservoir would have a surface area of 31 acres at an 
elevation of 7,184 feet and would fluctuate up to 26 feet daily and 
weekly. Physical data for Syar, Sixth Water, and Monks Hollow Dams and 
Reservoirs are summarized in Table 4. 
SIXTH WATER DAM AND RESERVOIR 
Sixth Water Dam would be constructed on Sixth Water Creek about 2.8 
miles above the confluence with Fifth Water Creek. The dam would be an 
embankment structure about 135 feet high with a crest length of 500 feet 
and a crest width of 30 feet. The outlet works would be located on the 
right abutment and would have a capacity of 1,250 cfs at a water surface 
elevation of 6,362 feet. An uncontrolled, open channel spillway with a 
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Table 4 
Summary data for dams and reservoirs--
Sixth Water Flow Through Alternative 
Syar Dam and Reservoir 
Dams (two) 
Height (feet) 
Material volume (cubic yards) 
Reservoir capacity (acre-feet) 
Surface area at normal water surface 
elevation 7,184 feet (acres) 
Sixth Water Dam and Reservoir 
Dam 
Height (feet) 
Materia l volume (cubic yards) 
Reservoir capacity (acre-feet) 
Surface area at normal water surface 
, elevation 6,366 feet (acres) 
Monks Hollow Dam and Reservoir 
Dam 
Height (feet) 
Material volume (cubic yards) 
Reservoir capacity (acre-feet)!7 
Surface area at normal water surface 
ALTERNATIVES 
88 
810,000 
910 
31 
135 
510,000 
560 
19 
250 
150,000 
31,400 
elevation 5,550 feet (acres) 343 
1/ Reservoir capacity at normal water surface 
elevation. An additional capacity of 1,400 acre-feet 
is reserved for flood control, resulting in a total ca-
pacity of 32,800 acre-feet. 
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discharge capacity of 5,000 ·cfs would also be located on the right abut-
ment. The dam would have a volume of 510,000 cubic yards of embankment 
material. 
Geologic conditions at the damsite are suitable for the planned 
structure. Bedrock at the site consists of three formations--the North 
Horn, Flagstaff, and Colton Formations. These format ions consist of 
fresh water limestone and calcareous siltstone. 
Impervious core material is available from Borrow Areas F, G, and H, 
about 1 to 3 miles from the damsite. Granular filter material is avail-
able in the Monks Hollow Reservoir basin (Borrow Area B), a haul dis-
tance of about 9 miles. Local bedrock will be available for rockfill 
and riprap. 
Sixth Water Reservoir would serve as the afterbay to Sixth Water 
Powerplant and the forebay to Dyne Powerplant. The reservoir would have 
a capacity of 560 acre-feet, including 40 acre-feet of active capacity 
and 520 acre-feet of inactive capacity (of which 70 acre-feet is dead 
storage). A surcharge of about 500 acre-feet would also be provided for 
flood control. No .significant sedimentation is expected. The reservoir 
would have a surface area of 19 acres at an elevation of 6~366 feet and 
would fluctuate up to 4 feet daily and weekly. 
MONKS HOLLOW DAM AND RESERVOIR 
Monks Hollow Dam would be located on Diamond Fork about 8 miles 
upstream from its confluence with the Spanish Fork River and about 2.4 
miles below the Dyne 'Powerplant. The dam would be a thin-arch concrete 
structure, 250 feet high, with a crest length of 925 feet and ~ crest 
width of 13 feet. The outlet works would be located a t river level and 
would have a capacity of 875 cfs at minimum water surface elevation 
5,500 feet. The outlet works would include the penstock for the Monks 
Hollow Powerplant, as discussed below, and a bypass to the Diamond Fork 
channel. An overflow spillway would be located on the left abutment. 
The spillway would have a design capacity of 12,373 cfs at maximum water 
surface elevation 5,569 feet. A total of 150,000 cubic yards of con-
crete would be used in the dam. 
Geologic conditions at the damsite are favorable for a thin-arch 
concrete dam. Bedrock at the site consists of Triassic-Jurassic Age 
Nugget Sandstone and Jurassic Age Twin Creek Limestone. Concrete aggre-
gate for the dam would be obtained from the reservoir basin (Borrow 
Area B). 
Monks Hollow Reservoir would be the afterbay for Dyne Powerplant 
and the forebay for the Monks Hollow Powerplant. The reservoir would 
have a total capacity of 31,400 acre-feet, consisting of 14,500 acre-
feet of active capacity and 16,900 acre-feet of inactive capacity (in-
cluding 600 acre-feet of dead storage). An additional 1,400 acre-feet 
would be provided exclusively for flood control. The 100-year sediment 
accumulation is expected to be 1,200 acre-feet, which would deposit to a 
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depth of 17 feet at t he dam. A sur charge of 5 ,460 acr e-feet would be 
provided for flood control . The surface area of the reservoir would be 
343 acres at normal water sur face elevat i on (5 ,5 50 f ee t). The reservoir 
would not fluctuate gr eat l y on a dai ly basis, bu t woul d fluctuate a maxi-
mum of about 50 feet on a s ea sonal bas is . 
SYAR TUNNEL, PENSTOCK , AND POWERPLANT 
The Syar Tunnel , about 6.5 mi le s long, would deliver water from 
Strawberry Re servoir t o the Syar Power p1a nt. The tunnel would be a 
pressure-type tunnel, 8 . 25 feet in di ame te r , wi t h a capacity of 600 cfs. 
The last 350 feet of the tunnel would have a steel lining encased in 
concrete. An underground surge shaft, to be cons tructed near the tunnel 
outlet, would be 37 f eet i n di ameter and 259 feet high. A steel pen-
stock, 8.5 feet i n diameter and 0.2 mile l ong, would connect the tunnel 
with the powerp1ant. The tunnel would be i n the Gree n River and Uinta 
Formations. Concrete aggregates in suf ficient quantities for lining are 
located within about 12 miles of the site at Borrow Area B. The com-
pleted Syar Tunnel would include a 2,435-foot-long inlet to the existing 
Strawberry Tunnel, which is presently being rehabilitated before it is 
inundated by the enla rged Strawberry Reservoir. Physical data for the 
powerp1ants and conveyance works are shown in Table 5. 
The 12.6-MW Syar Powerp1ant would utilize a head of about 330 feet 
between Strawberry a nd Syar Reservoirs to gene r ate 50,700 megawatthours 
(MWh) of energy a nnual ly. The powerp1a nt would include a 17,300-
horsepower turbine, with a 300-foot design head and a 600-cfs discharge 
capacity, and a 12, 600-k i lowatt (kW) genera t or. Syar Powerplant would 
be remotely controlled . 
CORONA AQUEDUCT, SIXTH WATER PENSTOCK, 
AND SIXTH WATER POWERP LANT 
Water would be conveyed from Syar Reser vo i r to Sixth Water Power-
plant through the 0.9-mile-Iong Corona Aqueduct and the 0.3-mile-Iong 
Sixth Water Penstock. The aqueduct would cons is t of 0.7 mile of 11.75-
foot-diameter buried pi peline and 0.2 mile of 10.0-foot-diameter pres-
surized tunnel. The a queduct would have a capacity of 1,300 cfs. The 
penstock would be 7.5 feet in diameter and would also have a capacity of 
1,300 cfs. A surge tank 60 feet high and 52 feet in diameter would be 
provided near the end of t he aqueduct. 
The 74.1-MW Sixth Water Powerplant woul d ut i lize an elevation dif-
ference of about 810 f eet between Syar and Sixth Water Reservoirs to 
generate 137,100 MWh of energy annually. The power plant would include 
two 50, 750-horsepower turbines, each with an 810-foot design head and a 
650-cfs discharge capacity, and two 37,050-kW generators. The power-
plant would be attended , but would be r emotely controlled . 
DYNE AQUEDUCT, PENSTOCK, AND POWERPLANT 
Water woul d be conveyed from Sixth Water Reservoir along Tanner 
Ridge to Dyne Powerplant t hrough the 2.6-mi le-Iong Dyne Aqueduct and 
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Table 5 
Summary data for · powerplants and conveyance works--
Sixth Water Flow Through Alternative 
Syar Tunnel, Penstock, and Powerplant 
Syar Tunnel 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Syar Penstock 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Syar Powerplant 
Capacity (MW) 
Corona Aqueduct and Sixth Water Penstock and Powerplant 
Corona Aqueduct--Tunnel Section 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Corona Aqueduct--Pipeline Section 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Sixth Water Penstock 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Sixth Water Powerplant 
Capacity (MW) 
Dyne Aqueduct, Penstock, and Powerplant 
Dyne Aqueduct--Tunnel Section 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Dyne Aqueduct--Pipeline Section 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Dyne Penstock 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Dyne Powerplant 
Capacity (MW) 
Monks Hollow Powerplant 
Capacity (MW) 
Diamond Fork Pipeline and Diamond Fork Powerplant 
Diamond Fork Pipeline 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Diamond Fork Powerplant 
Capacity (MW) 
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6.5 
8.25 
600 
0.2 
8.5 
600 
12.6 
.2 
10.0 
1,300 
0.7 
11.75 
1,300 
0.3 
7.5 
1,300 
74.1 
.9 
10.75 
1,250 
1.7 
11.50 
1,250 
0.5 
7.75 
1,250 
67.7 
5.0 
6.9 
9.0 
450 
6.8 
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0.5-mile-Iong Dyne Penstock. The aqueduct would consist of 0.9 mile 
of pressurized 10.75-foot-diameter tunnel and 1 . 7 miles of 11.5-foot-
diameter pipeline with a 1,250-cfs capacity. The penstock would be 7.75 
feet in diameter and would also have a capacity of 1,250 cfs. A surge 
tank 178 feet high and 26 feet in diameter would be installed at the 
upper end of the penstock. 
The 67. 7-MW Dyne Powerplant would use an elevation difference of 
about 780 feet between the Sixth Water Reservoir and Dyne Powerplant to 
generate 125,300 MWh of energy annually. The powerplant would include 
two 46,500-horsepower turbines, each with a 750-foot design head and a 
625-cfs discharge capacity, and two 33,850-kW generators. Dyne Power-
plant would be remotely controlled. 
MONKS HOLLOW POWERPLANT 
The 5.0-MW Monks Hollow Powerplant would be located at the base of 
Monks Hollow Dam and would generate 29,900 MWh of energy annually, using 
water released from Monks Hollow Reservoir to meet downstream irrigation 
and municipal and industrial needs in the Bonneville Basin. The plant 
would include a 6,900-horsepower turbine and a 5,OOO-kW generator. The 
unit would have a design head of 218 feet and a discharge capacity of 
325 cfs. The plant would be remotely controlled . 
A steel penstock would deliver water to the powerplant through the 
base of the dam. As previously discussed , the penstock is part of the 
outlet works from the dam . The penstock would have a diameter of 7 
feet, a capa~ity of 875 cfs, and a length of 320 feet. Peak summer re-
leases in excess of 325 c fs will bypass the powerplant. After passing 
through the Monks Hollow Powerplant, the water would discharge into a 
tailrace basin. The tailrace structure would serve as a diversion works 
which would divert part of the flow into the Diamond Fork Pipeline and 
release the rest into the river. The flows in the pipeline and river , 
would vary throughout the year, depending on downstream demands. 
DIAMOND FORK PIPELINE AND POWERPLANT 
The Diamond Fork Pipeline would serve a dual purpose. It would con-
vey all of the Bonneville Unit water and a portion of the existing Straw-
berry Valley Project flows to the mouth of Diamond Fork outside of the 
stream channel, thus reducing the existing level of erosion and enhanc-
ing the quality of the fishery habitat. The pipeline would also be the 
penstock for the Diamond Fork Powerplant. The buried pipeline would 
have a diameter of 9 feet and a capacity of 450 cfs . The pipeline would 
extend 6.9 miles along Diamond Fork from the Monks Hollow Powerplant to 
the Diamond Fork Powerplant. 
The 6.8-MW Diamond Fork Powerplant would be located at the con-
fluence of Diamond Fork and the Spanish Fork River and would generate 
19,300 MWh of energy annually. The plant would utilize a head of 305 
feet between its location and the Monks Hollow Powerplant. Like the 
Monks Hollow Powerplant, this plant would generate electric power using 
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water released from Monks Hollow Reservoir to meet downstream demands in 
the Bonneville Basin. The Diamond Fork Powerplant would include a 
9,350-horsepower turbine, with a 305-foot design head and 298 cis of dis-
charge capacity, and a 6,800-kW generator. The plant would be remotely 
contr:olled. 
SWITCHYARDS, SUBSTATIONS, AND TRANSMISSION LINES 
A switchyard would be required at each of the five powerplants, and 
two substations would be required. The size and characteristics of each 
would be a function of the powerplant size and method of interconnection 
with other switchyards or substations. 
The Syar Switchyard would include a l3.8-kilovolt (kV) bus tie bay 
with circuit breakers and switches. The size of the switchyard would be 
approximately 100 feet by 100 feet. 
Sixth Water Switchyard would consist of a 13.8/138-kV, three-phase 
transformer and associated circuit breakers and disconnecting switches. 
The size of the switchyard would be 100 feet by 100 feet. 
Rays Valley Substation would be located approximate~y halfway be-
tween Syar and Sixth Water Switchyards. The substation would contain a 
13.8/138-kV, three-phase transformer; . five 138-kV line bays; and a 138-kV 
bus tie bay. The substation would be approximately 250 feet by 300 feet 
in size. 
Dyne Switchyar,d would contain a 13. 8/138-kV, three-phase trans-
former; two 138-kV line bays; and a 138-kV bus tie bay. Additionally, 
it would have a 13.8-kV bus tie bay. The switchyard would be approxi-
mat~ly 100 feet by 200 feet in size. 
Monks H,ollow Switchyard would contain a 6.6/13 .8-kV, three-phase 
transformer and a 13.8-kV bus tie bay. The size of the switchyard 
would be approximately 100 feet by 100 feet. 
The Diamond Fork Switchyard would contain a 6.6/46-kV, three-phase 
transformer and a 46-kV bus tie bay. It would be approximately 100 feet 
by 100 feet in size. 
An overhead, alternating current transmission system would be re-
quired for this alternative. An 0.8-mile, 13.8-kV line would be re-
quired to connect Syar Powerplant to Rays Valley Substation, and a 2.8 
mile, 13.8-kV line would be required to connect Monks Hollow Powerplant 
to Dyne Powerplant. A 4.4-mile, 138-kV line would be required to con-
nect Dyne Powerplant to Rays Valley Substation; a 0.6-mile, 138-kV line 
would connect Sixth Water Powerplant to Rays Valley Substation; and a 
10-mile, double-circuit, 138-kV line would connect Rays Valley Substation 
to the interconnected transmission system at the Sheep Creek Substation. 
A O. 5-mile, 46-kV line would be required to connect the Diamond Fork 
Powerplant to the interconnected system. 
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The 138-kV lines would be supported on steel or wood-pole struc-
tures. The 46-kV and 13.8- kV lines would most likely b~ suspended from 
single wood-pole structures designed to prevent raptor electrocution. 
Nonreflecting, steel-reinforced aluminum conductors would be used. 
A combination of helicopter and conventional construction methods 
would be used to construct the transmission facilities. 
Assuming contractual arrangements could be made, the Sheep Creek 
Substation would be tied with Deseret Generation and Transmission 
Cooperative's 345-kV Bonanza-to-Mona line and Utah Power & Light Com-
pany's two existing 138-kV lines (Carbon to Hale). This tie would re-
sult in a substation approximately 800 feet by 800 feet in size. 
A temporary construction powerline would be built from Spanish Fork 
Canyon to the Syar Tunnel outlet portal. The 12-mile-long line would be 
suspended from wood-pole structures. The temporary powerline would be 
removed and the landscape restored at the end of the construction period. 
Construction power for Sixth Water and Monks Hollow Dams WQuld be pro-
vided by constructing the permanent 13.8-kV and 138-kV lines described 
above (see General Map) and connecting them to the temporary construc-
tion powerline. 
ROADS 
About 32.9 miles of new roads would be constructed and about 12.4 
miles of existing road s would be improved to facilitate construction and 
operation of the Sixth Water Flow Through Alternative. The new roads 
would either ' replace existing roads or provide new access to project 
facilities. About 0.6 mile of the new roads would be located on private 
land and the remaining 32.3 miles would be on Forest Service land. 
A newly constructed Sheep Creek-Rays Valley Road provides access to 
Rays Valley from u.S. Highway 6 at the mouth of Sheep Creek in Spanish 
Fork Canyon. The new road extends about 15 miles in a northeasterly 
direction to Syar Reservoir. All of the existing Sheep Creek Road will 
be obliterated except for the 1.2 miles north of (above) its junction 
with Highway 6, which will be used to provide access to the Sheep Creek 
Substation. NEPA compliance for the new road was achieved through an 
Environmental Assessment/Finding of No Significant Impact (FONSI) process 
in 1983 (UC-FONSI 83-4, dated July 18, 1983). 
A new road would be constructed beginning at the end of the Sheep 
Creek-Rays Valley road to provide access to the Syar Tunnel portal and 
Syar Surge Shaft. This road would extend southeasterly about 1.9 miles 
to the surge shaft. A 0.6-mile-long branch would extend to the tunnel 
portal. 
The existing Diamond Fork Road would be improved from Highway 6 at 
the mouth of Diamond Fork Canyon to Monks Hollow Dam (7.5 miles). A 
portion of the road would be inundated by Monks Hollow Reservoir and 
would not be replaced because of adverse environmental impacts (espe-
cially to esthetics), difficulty of construction in the rugged terrain, 
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and high cost. Thus, access to the north and east will not be available 
above the dam. 
A new 3.3-mile road would provide access to Monks Hollow Dam and 
the proposed day-use area at Monks Hollow Reservoir. The road would 
branch from the Diamond Fork Road 1.1 miles below the dam and extend 
northeast to Red Hollow where it would turn south toward the dam. 
A 0.2-mile section of the existing Rays Valley Road would be inun-
dated by Syar Reservoir and would be replaced by a new 0.6-mile-long 
road around the east side of the reservoir. The existing road north of 
the reservoir would be replaced with a new 4.7-mile-l ong road that would 
connect with the Diamond Fork Road. From the mouth of Sheep Creek to 
this junction, the Rays Valley Road would consist of a total of 20.3 
miles of asphalt-surfaced road, constructed to Reclamation and Forest 
Service standards. 
A new road would also be constructed from Rays Valley Road jus't 
north of Syar Reservoir to extend 1.1 miles west to the Corona Aqueduct 
Tunnel Portal and Surge Tank. 
From its junction with the new Rays Valley Road, Diamond Fork Road 
would be improved for a distance of 4.3 miles to provide access to the 
Dyne Powerplant. At a point about 1.3 .miles northeast of the powerplant, 
a new road would be constructed to provide access to the Dyne Tunnel Por-
tal and to the Dyne Surge Tank. This road would be 1.7 miles long to the 
surge tank. A branch of this road would begin after 0.6 mile and extend 
northeasterly 0.8 mi~e to the tunnel portal. 
A new road would be constructed from the Rays Valley Road just north 
of Sixth Water Creek to provide access to Sixth Water Dam and Powerplant. 
The road would be 2.6 miles long to the dam, branching off after 1.5 
miles to the powerplant (another 0.6 mile). 
The new access roads and nearly all of the improved Diamond Fork 
Road would be 20-foot-wide, mostly asphalt-surfaced roads built to Recla-
mation standards. At its junction with U.S. 6-89, entrance and exit 
lanes would be provided on Diamond Fork Road to reduce traffic congestion 
during construction. 
OPERATING FACILITIES AND PROJECT ADMINISTRATION 
Reclamation would operate and maintain project water conveyance 
facilities, reservoirs, and powerplants from the central control build-
ing located at Sixth Water Powerplant. All five powerplants would be 
remotely controlled from the CRSP Operations Center at Page, Ariz., or 
from another remotely located control center, as may be determined by 
the non-Federal participants. A communications system consisting of 
microwave, radio, ' and land lines would be provided between the various 
powerplants and the control center. Facilities for a small number of 
operation and maintenance personnel would be provided a t the plant. 
Western would operate and maintain the power system switchyards and 
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transmission lines leading to the interconnected transmission system 
from its CRSP Power Operations Center in Montrose, Colo.. A communica-
tions system consisting of microwave, radio, and land lines would be 
provided between the switchyards, substations, and Western's CRSP Power 
Operations Center. Reclamation would maintain the roads during the 
construction period. After construction is complete, the roads would be 
administered by the Forest Service. Reclamation would be responsible 
for snow removal. Agreements would be made to cover road damage caused 
by snow removal or heavy use by Reclamation. 
The Forest Service would manage the recreation facilities. Wildlife 
habitat would be managed by the Forest Service in coordination with the 
Utah Division of Wildlife Resources. 
RECREATION FACILITIES 
Recreation facilities for the Diamond Fork Power System were planned 
by the Forest Service in cooperation with Reclamation. Facilities for 
the recommended plan would include Monks Hollow Recreation Area, enlarge-
ment of the existing Palmyra and Diamond Campgrounds to replace the ca-
pacity lost at the abandoned Hawthorn and Three Forks Campgrounds, Monks 
Hollow Day-Use Area, Lower Diamond Fork Trailhead, and a trail around 
Monks Hollow Reservoir (Figure 8). 
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Monks Hollow Recreation Area would be located about a half mile 
below Monks Hollow Dam. It would consist of 96 camping units; a day-use 
area with 40 parking spaces, 25 picnic tables, and a restroom; and a 
fisherman access point with 6 parking space s and a res t r oom. Ten camping 
units .would be added to Diamond and Palmyra Campgrounds to replace those 
at Three Forks and Hawthorn Campgrounds. 
Monks Hollow Day-Use Area would be located adjacent to the north 
side of Monks Hollow Reservoir and w'ould be used for hand launching of 
nonmotorized boats. The complex would consist of an asphalt parking lot 
with 20 spaces, a restroom, and appropriate signs. 
Lower Diamond Fork Trailhead would be constructed 2 miles below 
Monks Hollow Dam. The trailhead facility would include a parking lot 
with 20 parking spaces allowing trailer use, a restroom, a horse-
unloading ramp, and hitching racks. This trailhead would serve existing 
trails in the area. 
FISHERY MEASURES 
Fishery measures for all proJect alternatives were cooperatively 
developed by an interagency biological team representing ~he Bureau of 
Reclamation, the Fish and Wildlife Service, the Forest Service, and the 
Utah Division of Wildlife Resources.. Additional details concerning 
these measures are given in the Diamond Fork Syst em Fish and Wildlife 
Coordination Act Report. 8 Under the recommended plan, the lower 8 miles 
of Diamond Fork would be substantially enhanced as a fishery from Monks 
Hollow Dam to the Spanish Fork River with operation of the Diamond Fork 
Pipeline. At 450 ct's, the pipeline is sized at the maximum justifiable 
capacity, based on a comparison of fishery and power benefits from the 
Diamond Fork Powerplant and the cost of the pipe . The pipeline would 
divert historically high flows from the stream. In the past, these 
flows have considerably degraded trout habitat through scouring and ero-
sion. In order to realize these fishery benefits, however, minimum 
dissolved oxygen levels of 5 milligrams per liter (mg/L) must be main-
tained in Diamond Fork to sustain trout. The objective is to attain 
this level within a quarter mile below the stilling basin. If it is 
apparent upon initial operation of the system that this objective is not 
being met, then appropriate measures, such as installation of baffles 
and mixers, would be implemented if this can be done at reasonable cost. 
If . not, additional coordination would occur with involved resource 
agencies to develop a satisfactory resolution to the problem. In addi-
tion, it may be necessary to consider some rehabilitation of the stream-
banks to insure that the projected fishery habitat improvement is 
achieved and maintained. Public fishing access on lower Diamond Fork 
would be acquired as part of the recommended plan in order to realize 
the fishery enhancement provided by the pipeline. Fisherman access 
points and parking areas would be provided to accommodate the increased 
angler use associated with these fishery measures. 
A flow-bypass valve would be included in the connection between 
Syar Tunnel and the existing Strawberry Tunnel. This valve would allow 
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the release of up to 50 cfs into Sixth Water Creek to support a stream 
fishery if flows are available. Minimum flows would be provided in the 
creek below Sixth Water Dam by a release through the dam equivalent to 
the natural flow, up to 50 cfs. Flows in the Spanish Fork River may 
need to be altered to satisfy needs of the June sucker. 
Monks Hollow Reservoir would have some fishery potential and would 
be stocked under management practices developed by the Utah Division of 
Wildlife Resources. Under current policy, this agency provides 50 per-
cent of the fish stocking for Federal reservoirs in the State. 
WILDLIFE MEASURES 
Wildlife measures were cooperatively formulated by an interagency 
team of biologists representing the Bureau of Reclamation, the Fish and 
Wildlife Service, the Forest Service, and the Utah Division of Wildlife 
Resources. The team developed several mitigation options for each proj-
ect alternative. These options include use of private lands, national 
forest lands, and combinations of the two. Each land parcel obtained 
for mitigation would undergo habitat improvement and would be managed 
for wildlif~. The primary objective is to provide "in-kind" (same spe-
cies) and "in-place" (vicinity of project impacts) compensation for 
project-caused resource losses (see Chapter IV). 
In selecting land parcels and developing mi tigation options, im-
provement of mule deer winter range and riparian (streamside) habitat 
types were given top priority because of the high potential for improve-
ment of these, habitat types and the resulting increased benefits to all 
wildlife species. All land parcels evaluated exhibited different levels 
of wildlife habitat values as well as varying potential for imp·rovement. 
Some options, therefore, required more land to compensate for project 
impacts than others. Parcels of land and mi tigation options were se-
lected and prioritized according to their potential for providing added 
wildlife habitat values under intensive management. 
The interagency biological team has recommended a preferred wild-
life mitigation option for the recommended Sixth Water Flow Through 
plan. The preferred option includes acquisition, habitat improvement, 
and intensive wildlife management of about 4,000 acres in 10 parcels of 
private lands in the Diamond Fork Canyon area. The lands are under 
four ownerships and include most of parcels C-2, C-3, C-5, C-6, B, D, 
S-1, S-2, S-3, and S-4 as shown on Figure 9. The 10 parcels combined 
have the highest potential for habitat improvement and management for 
all wildlife species and would, therefore, provide the greatest and best 
distribution of compensatory biological values in the Diamond Fork study 
area. This wildlife option would best meet the mitigation objectives 
stated above. The Thistle landslide and its associated impacts have 
been fully considered in developing this mitigation plan. Detailed 
management and habitat improvement plans for the preferred option would 
be cooperatively formulated for each land parcel and cover type by the 
Bureau of Reclamation, the Fish and Wildlife Service, the Forest Service, 
and the Utah Division of Wildlife Resources. The Forest Service would 
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manage wildlife mitigation lands. Management criteria would include 
acquiring and/or setting aside each land parcel for wildlife as the pri-
mary use, yet allowing all other compatible uses. Al l vegetative cover 
types, if practicable, would be actively manipula ted where needed to 
maximi,ze their wildlife habitat values. Management practices would 
include (1) mechanical, chemica l, and/or hand thinning of mountain brush 
and pinyon-juniper types; ( 2 ) reseeding all cover types with desired 
forb and browse species; (3) planting browse seedlings; and (4) managing 
livestock grazing to maintain the desired browse and f orb production for 
wildlife. These practices would result in a reduction in livestock 
grazing of about 67 percent on t he proposed wildlif e lands. 
The preferred mitigation option is used as a ba sis for determining 
net impacts on terrestrial wildlife for the recommended plan. Other 
mitigation options considered are described later in this chapter. 
Addittonal mitigation measures are included in the plan to minimize 
or otherwise reduce impacts resulting from construction and operation of 
the Diamond Fork Power System on terrestrial wildlife. These measures 
would (1) minimize disturbance to vegetation and landscape by confining 
construction activities to specific areas actually needed for project 
purposes, (2) rehabilitate temporarily disturbed landscapes to the best 
possible conditions to restore maximum wildlife habitat values, and (3) 
protect important wildlife use areas, particularly for bobcat, golden 
eagles, and mule deer, from unnecessary disturbances. Specific measures 
include reducing stress on nesting golden eagles during the breeding 
cycle by avoiding heavy construction activities within 0.5 mile of any 
active nesting terri~ories in the area. In addition, power transmission 
lines and towers would be designed to prevent electrocution of eagles and 
would be located to minimize the exposure of perched eagles and other 
raptors to indiscriminate shooting by undisciplined individuals. Rocky 
cliff areas immediately north of Monks Hollow, which are important in 
providing preferred denning and hunting habitat for bobcat, would be 
protected from unnecessary habitat destruction or alteration during con-
struction. Public access (especially snowmobiles) over project roads 
located on severe winter range for mule deer would be restricted during 
the winter (December through April), in accordance with the current 
Uinta National Forest travel plan. Excessive construction noises would 
be controlled in deer wintering areas whenever possible. 
More detailed terrestrial wildlife measures for the recommended 
plan and the other project alternatives are analyzed in the Diamond Fork 
System Fish and Wildlife Coordination Act Report. 8 (See also Attachment 
2.) 
Western, in addition, has agreed to use helicopter construction 
methods in locations not accessible by existing roads and trails. The 
use of helicopters would reduce wildlife impacts by shortening the dura-
tion of disturbance and by minimizing the amount of vegetative clearing 
required. Also, canyons would be spanned by the transmission lines 
wherever possible to protect vulnerable riparian habitat and species. 
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OTHER MITIGATION MEASURES 
Construction specifications would be written and construction activ-
ities monitored by government personnel to ensure that protection of the 
environment is fully considered. An environmental commitment checklist 
would be prepared for each construction contract to ensure that all miti-
gation measures and commi tments are imp lemented during and after con-
struction. Contractors would be required to comply with pertinent Fed-
eral, State, and local laws ~ orders, and regulations concerning the 
prevention and control of air and water pollution and noise. 
Air Quality and Noise Control 
During construction, measures would be carried out to reduce dust 
and excessive exhaust pollution. Whether on a right-of-way provided by 
the Federal Government or elsewhere, the contractor would furnish, in 
accordance with Federal regulations, all of the labor, equipment, mate-
rials, and means required to control dust. The contractor would also 
carry out proper and efficient measures whenever necessary to reduce 
dust nuisance and to prevent dust which might originate from his opera-
tions. The contractor would be held liable for any damage resulting 
from dust originating from his operations on a Federal right-of-way or 
elsewhere. 
Noise levels would be kept below 85 decibels as measured outdoors at 
residences or other noise-sensitive areas. 
Water Quality 
The contractor would be required to comply with applIcable Federal 
and State laws, orders, and regulations concerning the control and 
abatement of water pollution. (See "Ac tions Required to Implement the 
Plan" later in this chapter for a discussion of water quality permits to 
be obtained.) The contractor's construction activities would be per-
formed by methods that would prevent entrance or accidental spillage of 
solid matter, contaminants, debris, and other objectionable pollutants 
and wastes into streams, flowing or dry watercourses, lakes, and under-
ground water sources. Such pollutants and wastes might include, but are 
not restricted to, refuse, garbage, cement, concrete, oil and other pe-
troleum products, and aggregate processing tailings" Sani tary wastes 
would be disposed of on land by burial at approved sites or by other 
approved methods. The contractor's activities would be monitored by 
Reclamation and Western inspectors to ensure compliance. 
Construction wastewater, including ground water intercepted in tun-
nels, shafts, and caverns, would be treated and discharged in compliance 
with all Federal and State laws and regulations concerning the control 
and abatement of water pollution. 
Water pollution control during construction would consist of a 
point-source and nonpoint-source program designed to eliminate or greatly 
reduce adverse water quality impacts. All point-source discharges would 
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meet appropriate State and Federal effluent standards, and Reclamation 
would obtain an NPDES (402) permit for the contractor. Sewage, oil and 
grease, and any hazardous substances such as herbicide s used during con-
struction would be used according t o best management practices as recom-
mende4 by the Environmental Protection Agency. 
A nonpoint-source control program would be imp l emented by the con-
tractor as specified in the contract to provide for an erosion control 
plan, since sediment generated on a construction site can have a signifi-
cant impact on the downstream aquatic ecology by destroying the macro-
invertebrate community and reducing trout spawning a nd hatching success 
by covering gravel beds. The e rosion control plan would provide for 
maintenance of State turbidity standards, although the best management 
practices currently available are not perfect and some violations may be 
unavoidable during construction-related stream diversions and stream 
crossings. 
The erosion control plan would follow best-management practices out-
lined for construction and stripmining activities and would include, as 
a minimum, the following actions. 
1. Using the fewest stream diversions possible, wi~h early 
placement of the perma nent diversion for the construction 
period. 
2. Diverting runoff around disturbed areas to reduce the 
sediment load reaching the stream. 
3. Identifying and locating temporary features such as berms, 
dikes, dams, sediment basins, fiber mats, netting, gravel 
filters, mulches, grasses, slope drains, or other control 
devices which are in place or would be installed to con-
trol sediment resulting from all sour ces of water flowing 
into the construction area. 
4. Controlling drainage from haul roads and access roads. 
s. Providing a listing of material, machinery, and manpower 
available at the site for erosion control. 
6. Providing permanent erosion control measures such as 
stabilization and revegetation or terracing of steep 
slopes and other disturbed areas and providing any other 
measures necessary to assure long-term protection of 
water quality. 
7. Maintaining a buffer zone along the stream to protect 
water quality. Vegetation clearing in the reservoir 
pool areas would be minimized to the greatest extent 
possible until construction of a dam has progressed to 
the point that runoff from disturbed areas can be con-
trolled. The sediment control plan would indicate the 
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location and extent of buffer s trips and contain a 
schedule of clearing activities. 
8. Identifying an onsite water quality control officer, who 
would be responsible f or implementing water quality con-
trol measures. 
9. Establishing a tentative schedule of implementation of 
temporary and perman"ent control measures. 
10. Including a water quality monitoring program with the 
sediment control program. As a minimum, this program 
would consist of sediment and turbidity sampling and 
analysis to be conducted at stations established above 
and below the construction site and at any other loca-
tion within the construction area which might be a source 
of pollutants to the principal drainage. Samples would 
be collected at least twice weekly during the construc-
tion period. 
Sediment and erosion control plans would be reviewed by the Utah 
Division of Environmental Health prior to granting construction permits 
to insure protection of water quality and aquatic habitat. Inspections 
would be conducted by the water pollution control staff prior to and dur-
ing construction to insure compliance with approved plans. Sanitary and 
other pollution control facilities would be inspected by State personnel 
prior to operation, as well as being approved before construction. 
Reclamation and the contractor would es t ablish a temporary program 
around the construction site to monitor water quality impacts during con-
struction. An ongoing water quality monitoring program in Diamond Fork 
would assess overall changes that occur with project operation and deter-
mine if operational or facility changes are needed (refer to Chapter IV). 
Landscape Preservation and Restoration 
Temporary construction facilities such as camps, shops, offices, and 
yards would be located so as to minimize the removal of trees and vegeta-
tion. If facilities are located on national forest land, the sites would 
be approved by the forest supervisor. Where practical, these facilities 
would be within the reservoir basins. On abandonment, all materials and 
debris would be removed from the sites, and the construction areas out-
side the basins would be reshaped and revegetated with native grasses, 
forbs, shrubs, and trees. The movements of crews and equipment would be 
limi ted to established routes, and if temporary roads were necessary, 
the alinements would be restored. Borrow and riprap areas would be 
excavated so as not to pond water and, before being seeded, the sides 
would be brought to stable slopes and shaped to give a natural and pleas-
ing appearance. Wherever feasible, materials needed for construction 
activities would be obtained from reservoir basins, tunnel excavation, 
or other disturbed sites. To mitigate the visual impact of transmission 
towers and conductors, (1) steel towers would be darkened by a vinyl 
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wash or coloring, (2) conductors would be nonreflecting, (3) towers 
would be installed by helicopter if road access would cause permanent 
cut-and-fill scars, and (4) low-voltage lines would be mounted on wood 
poles. 
All areas which are not permanent sites of propo sed project surface 
features and which are excavated, denuded, or otherwise disturbed by 
project activities would be rehabilitated to the best possible condi-
tions. Site-specific reha bi l i tation 'plans would be prepared, including 
surface restoration requirements and stabilizat i on, stockpiling and 
replacing topsoil, fertilizer applications, appl i cat i on of prescribed 
seed mixtures, and planting of seedlings. Reclamation would consult with 
the Forest Service and the Utah Division of Wildlife Resources in the 
development and implementation of these site-specific restoration plans. 
Western has committed to several mitigation measures to reduce 
visual impacts. Where helicopters are used in the construction of 
transmission lines, the amount of vegetation disturbed would be reduced. 
Clearing would be limited to the specific areas actually needed for the 
project, such as around structure sites or to areas where vegetation 
must be removed to prevent damage to conductors or other facilities. A 
feathering technique would be used to soften the edges of the clearings. 
All areas where excavation or total removal of vege tation occurs would be 
recontoured, fertilized, and reseeded in consultation with the Forest 
Service. 
Structures, switchyards , and the substation would be sited and de-
signed to minimize visual impacts. The use of nonreflecting conductors 
is planned to further reduce vi sual impacts. Colored concrete footings 
and dulled finish towers may be used if appropriate. All const 'ruction 
areas would be cleaned and all debris and rubbish removed after construc-
tion is completed. All v i sual mitigation would be coordinated with the 
Forest Service. In addition, fences and conductive structures in the 
vicinity of the transmission lines would be checked and grounded properly 
to prevent electrical shocks. 
Preservation of Archeological, Historical, 
and Paleontological Resources 
Based on an intensive (Class III) survey of approximately 90 percent 
of , the project area, no known cultural resources would be affected by the 
project. Reclamation (or Western for transmission line corridors) would 
develop a discovery plan, in consultation with the Utah State Historic 
Preservation Officer, fo r the evaluation of resources identified during 
surveys of the remaining 10 percent of the project area or during con-
struction activities. The additional surveys would be in the feature 
areas of (1) the pipeline for the No Power Al ternative and (2) the 
switchyards, transmission lines, material sources, and contractor staging 
areas for all other alternatives. If significant resources are dis-
covered during construction, a plan would also be developed in consulta-
tion with the Utah State Historic Preservation Officer and the Advisory 
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Council on Historic Preservation to mitigate project impacts on signifi-
cant resources. The cont ractor would be required to be alert for cul-
tural resources uncovered during construction activities. In the event 
of a discovery, he would be required to hal t work until the resources 
are evaluated by a qualified archeologist. 
Other Considerations 
If the use of pesticides ' is determined to be necessary, only those 
registered with the Environmental Protection Agency would be used. 
Drilling and blasting would be accomplished in compliance with applicable 
Federal, State, and local safety regulations. 
Deliveries of Strawberry Valley Project water to irrigators would 
not be interrupted during construction. 
Project reservoir and powerplant operation 
Depending on downstream irrigation and municipal and industrial 
water demands, annual flows with the Sixth Water Flow Through Alternative 
would vary ~rom about 150,000 acre-feet to about 292,000 acre-feet, with 
an average of 198,400 acre-feet (based on 1930-73 records). Operation 
of Syar, Sixth Water, Dyne, Monks Hollow, and Diamond Fork Powerplants 
would vary primarily as the flows vary from season-to-season and year-
to-year. The surface elevations of Syar and Sixth Water Reservoirs 
would fluctuate 26 and 34 feet, respectively, both on a daily basis and 
on a weekly basis. Monks Hollow Reservoir would not fluctuate greatly 
on a daily b~sis but would fluctuate a maximum of about 50 feet on a 
seasonal basis. 
Other planning considerations 
ACTIONS REQUIRED TO IMPLEMENT THE PLAN 
Several water quality permits must be obtained prior to construction 
of the Diamond Fork Power System. The Clean Water Act of 1977 (Public 
Law 95-217) requires that section 402 permits be obtained from the Envi-
ronmental Protection Agency for the discharge of any wastewater or 
process water. These permits must be obtained for several features of 
the Diamond Fork Power System. In accordance with section 404 of Public 
Law 95-217, either (1) permits must be obtained from the Corps of Engi-
neers to discharge dredge-and-fill material below the normal high water 
level of streams and other water bodies or (2) exemption must be obtained 
under section 404(r). As stated in Chapter I, Reclamation intends to 
obtain the exemption by pursuing the course of action provided by Sec-
tion 404(r). An analysis of the power system in accordance with Sec-
tion 404(b)(1) of Public Law 95-217 is included as Attachment 1 to this 
statement with the objective of obtaining the exemption. As stated 
previously, the Corps of Engineers and Environmental Protection Agency 
concurred that the analysis is in compliance with Section 404(b)(1) (see 
Consultation and Coordination section in the Appendix). 
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Approval by the Utah 'State Division of Health is required before 
the installation of any sanitary or industrial pollution control facil-
ities including turbidity control equipment. This approval will also be 
obtained before dewatering, diversion, and other such facilities can be 
constructed. In addition, a temporary waiver of the turbidity standard 
would be requested from the State Division of Health during those periods 
of construction when it is physically impossible to provide turbidity 
control. A temporary waiver of temperature and total dissolved solids 
(TDS) standards may be necessary if it becomes impractical to completely 
treat all of the ground water intercepted in the various tunnels, etc., 
during construction. A State Engineer's permit to alter a natural 
stream channel would also be requested for the proposed dam structures, 
discharge channel, flow-through powerplants, and any other appurtenant 
structures necessary for the construction of the power system. 
Under Executive Orders 11988 and 11990, Western is required to pre-
pare a flood plains/wetlands assessment for any facilities which would 
be located in a flood plain or wetland. This assessment would be pre-
pared, if needed, after preliminary designs for the project are com-
pleted. 
Consultation with the Fish and Wildlife Service under Section 7 
of the Endangered Species Act has determined that the project would not 
impact any threatened or endangered species of fish, wildlife, or plants. 
No further clearance is required. Consultation under the Fish and Wild-
life Coordination Act is underway, and a report containing recommenda-
tions has been submitted to Reclamation. The recommendations and Recla-
mation's response are presented in Attachment 2. 
The Forest Service would issue permi ts for the construction of 
access roads and transmission lines and for the removal of borrow mate-
rial from forest lands outside of withdrawn lands. The Forest Service 
may also issue burning permits to contractors for disposal of cleared 
vegetation and may revise or reissue grazing permits. The latter action 
will require some environmental analysis by Reclamation in addition to 
that presented in this Environmental Impact Statement. 
Archeological and historical clearance has been obtained from the 
Utah State Historical Preservation Officer for about 90 percent of the 
proposed feature sites. The remaining sites are in areas where the 
existing landscape would be disturbed. Clearance for these sites would 
be accomplished once specific locations were determined. 
Other required actions would include contractors obtaining permits 
for oversize and overweight loads and an agreement with the Utah Depart-
ment of Transportation to widen U.S. Highway 6 at the intersection with 
the proposed Sheep Creek-Rays Valley access road to provide for decelera-
tion and acceleration lanes. Also, Western and Reclamation would enter 
into an agreement for transmitting power to and from power generation 
facilities. 
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ACQUISITION OF LAND FOR PROJECT FEATURES 
About 6,760 acres of land would be required for project features, 
wildlife mitigation, and material source areas. The amounts of land by 
present ownership or administration and proposed project use are shown 
in Table 6. 
Table 6 
Lands for project features--
Sixth Water Flow Through Alternative 
(Unit--acres) 
Ownership or administration 
Project feature/type of acquisition 
Syar Tunnel 
Reclamation withdrawal 
Syar Dam, Reservoir, Powerplant, 
Switchyard, Surge Tank, and 
Penstock 
Reclamation withdrawal 
Corona Aqueduct; Sixth Water Dam, 
Reservoir, Powerplant, Switch-
yard, ·Surge Tank, and Pensto~k 
Reclamation withdrawal 
Dyne Powerplant, Switchyard, 
Penstock, and Aqueduct 
Reclamation withdrawal 
Monks Hollow Dam, Reservoir, Power-
plant, and Switchyard 
Reclamation withdrawal 
Diamond Fork Pipeline 
Reclamation withdrawal 
Temporary construction easement 
Perpetual easement 
Reserved right-of-way 
Access roads 
Fee title 
Forest Service land use authori-
zation 
Transmission lines 
Forest Service land use authori-
zation 
Wildlife mitigation and improvement 
Perpetual easement or fee title 
Developed recreation sites 
Material source areas 
Reclamation withdrawal 
Fee tifle 
Total 
47 
Private 
87.4 
14.7 
13.3 
3.7 
4,000 
15 
4,134.1 
Uinta 
National 
Forest 
36.2 
70 
151 
26.6 
1,490 
15.7 
382 
161 
25 
270 
2,6-27.5 
Total 
36.2 
70 
151 
26.6 
1,490 
15.7 
87.4 
14.7 
13.3 
3.7 
382 
161 
4,000 
25 
270 
15 
6,761.6 
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Forest Service public , lands would be obtained for project uses 
by (1) Reclamation withdrawal, (2) Forest Service right-of-way permits, 
(3) temporary construction easements, or (4) Forest Service special-use 
permi ts for roads. Wi thdrawn lands woul d be administered as public 
lands ,under the jurisdiction of Reclamation. Except for lands required 
for operation and maintenance, all Forest Service lands would revert to 
Forest Service administration following construction. 
Private lands for project uses ' would be acquired from owners by 
(1) fee title, (2) perpetual easement, (3) reserved right-of-way, or 
(4) temporary construction easement. Those acquired by fee title would 
be purchased at the appraised value and would become Federal lands 
administered by Reclamation (or the Forest Service in the case of wild-
life lands). Private lands with temporary construction easements would 
revert to the original owner following construction. 
The acquisition of private lands required for wildlife mitigation 
would be pursued through means other than fee title, if possible. First 
priority would be the acquisition of perpetual easements. Any lands 
obtained through such easements would be clearly assignable to a third 
party to facilitat~ management by a Federal or non-Federal entity. These 
lands would be administered by the Forest Service under a cooperative 
agreement with the Bureau of Reclamation and the Utah Division of Wild-
life Resources.' To assure proper mana,gement of easement lands needed to 
mitigate wildlife losses attributed to the project, certain restrictions 
on the landowners' use of their lands would be needed. These restric-
tions would include the prohibition of such things as further construc-
tion of residential structures; commercial uses such as motels, cafes, 
hunting or fishing clubs, subdivisions, etc.; and the storing or use of 
pesticides, herbicides, or chemical agents, either directly or indirectly 
lethal to wildlife. In addition, these lands would be made available to 
the general public for hunting, fishing, or other recreational uses with-
out permit or charge of fees by the landowners, and would be subject to 
grazing management and to vegetative, drainage, and contour modifica-
tions as deemed appropriate for proper fish and wildlife management. 
Specific measures or restrictions would be developed individually as 
part of the easement negotiation process with each involved landowner. 
In order to realize fishery benefits used to assist in justification 
of the Diamond Fork Pipeline, public access to the lower 5 miles of Dia-
mond Fork would be provided. 
PUBLIC SAFETY 
In accordance with Reclamation policy, the final design of Syar, 
Sixth Water, and Monks Hollow Dams would be based on extensive geologi-
cal investigations and would include full consideration of factors such 
as seismic history, geology, and material composition of the dams. In 
addition, final design data and specifications would be reviewed by an 
independent professional engineering firm with appropriate expertise to 
ensure that the dams are safe and well designed structures, fitting the 
geological conditions of their sites. Criteria would be developed and 
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strictly followed for filling the reservoir and monitoring the dam for 
safety. 
Marker buoys and float lines would be installed around spillway 
intake structures, tunnel outlet structures, and other potentially 
hazardous areas. Safety devices such as fences, signs, guardrails, and 
handrails would be installed around stilling bas ins, spillways, and dams. 
All buildings, access facilities, and mechanical or electrical facilities 
would have fences and warning ' signs. Warning signs, public notices, and 
restricted areas would be used to protect the public from other potential 
dangers. 
RELOCATIONS 
Ranch properties, consisting of about 4,000 acres in 10 parcels and 
4 ownerships, would be acquired for wildlife mitigation and fishing ac-
cess. Four single-family dwellings and other improvements are located 
on the land proposed for acquisition. The dwellings are not occupied 
during the winter, nor are they the primary residences of the owners or 
summer occupants. Therefore, no individuals or families would be re-
located. ,The other improve.ments include barns and outbuildings. All 
improvements would be purchased and removed by a clearing contractor or 
sold back to the original owners for salvage. 
All relocation assistance would be accomplished under provisions of 
the Uniform Relocation Assistance and Real Property Acquisition Policies 
Act of 1970 (Public Law 91-646). The primary assistance provided by 
Reclamation ~ould be payments for the removal of any personal property 
from the acquired land. 
There is no provision under the act for assistance to or compensa-
tion of livestock grazing permittees. Reclamation would, however, 
cooperate with the Forest Service in revis i ng its grazing management 
program, such as assistance in the relocation of trails, roads, fences, 
cattleguards, and rider camps (cabins) and assistance in measures such 
as noxious weed control. 
Three Forks Campground would be inundated by Monks Hollow Reservoir, 
and access to Hawthorn Campground would be blocked by the reservoir. 
These two campgrounds would be relocated by replacing their facilities 
with new facilities at Palmyra and Diamond Campgrounds. 
About 3.1 miles of Forest Service roads would be inundated, and 
some would be relocated. Syar Reservoir would inundate 0.2 mile of the 
existing Rays Valley Road, which would be replaced by about 0.6 mile of 
new road east of the reservoir. Monks Hollow Reservoir would inundate 
2.9 miles of the existing Diamond Fork Canyon road which would not be 
replaced. No roads would be inundated by Sixth Water Reservoir. No 
power transmission or telephone lines would be relocated. 
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WASTE MATERIAL DISPOSAL 
Waste material excavated from tunnels or any other project features 
would be used where needed for construction of other features. Sui table 
waste materials would be used as fill material for dams, dikes, or 
roads, or for concrete aggregate. Material not suitable or not needed 
for construction purposes would either be disposed of by placing it in 
the nearest reservoir basin, where it would not be visible after the 
reservoir is filled, or in some other esthetically suitable location 
acceptable to the Forest Service. These materials would be stabilized 
and revegetated where practical. 
CONSTRUCTION ACTIVITIES AND SCHEDULE 
Reclamation's Bonneville Basin Construction Office in Provo, Utah, 
would supervise construction of the Diamond Fork Power System. Construc-
tion of the roads and recreation facilities would be supervised by Recla-
mation in cooperation with the Forest Service. 
Temporary field offices for construction would be located at each 
major feature site. Most of the construction workers would commute to 
the work sites from their homes in the south portion of Utah County (Orem 
to Spanish Fork). 
The major facilities of the Diamond Fork Power System, including the 
transmission lines, would be constructed over a minimum period of about 
4 years. During its two peak years, the project would provide direct 
employment for abou~ 1,685 private and government employees, based on a 
7-month annual construction period over the entire construction period. 
Other Viable Alternatives 
Fifth Water Pumped Storage Alternative 
PLAN ACCOMPLISHMENTS AND CONCEPT 
The Fifth Water Pumped Storage Alternative would utilize the trans-
basin diversion of water from Strawberry Reservoir and the large drop in 
elevation from the reservoir to the confluence of Diamond Fork and the 
Spanish Fork River to generate 42.4 MW of conventional hydroelectric 
power and 1,140 MW of pumped storage power. In addition, facilities 
would be provided to help satisfy identified recreation needs, stream 
fisheries would be considerably enhanced, limited flatwater fisheries 
would be created, and some flood control would be accomplished in Dia-
mond Fork. Measures would be taken to mitigate losses to wildlife. The 
major features of the recommended plan are shown in Figures 10 and 11. 
From the Strawberry Tunnel inlet at Strawberry Reservoir, water 
would flow through the proposed Syar Tunnel (which would replace the 
existing Strawberry Tunnel) and Syar Penstock to the proposed Fifth Water 
Reservoir, which would be formed by a dam on Fifth Water Creek just below 
50 
95 
TIOS 
MAPLETON 
o 
r·_· 
i 
I 
i 
i 
r- .~ 
i 
i 
i 
i 
rJ 
i 
\\~=~r-' 
i 
46 KV TRANSMISSION LINE ----"'-~ 
N. 
JL lr 
345 KV TRANSMISSION LINE 
Spanish Fork -Hun#ngton 
Carbon - Hale 
UP8L 138 KV 
Camp Williams-Emery 
PROJECT AREA 
LOCATION MAP 
EXPLANATION 
==== = == Proposed a Existing Tunnels 
-41'--~ Proposed a Existing Transmission Lines 
Ii Proposed Powerplants 
Proposed 8 Existing Access Roads 
Roads to be Upgraded 
Proposed Reservoirs 
Proposed Pipeline 
4000 0 4000 8000 12000 
I I I ' I I I I 
SCALE OF FEET 
UNITED STATES 
DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 
CENTRAL UTAH PROJECT 
BONNEVIL LE UNIT - UTAH 
DIAMOND FORK POWER SYSTEM 
FIFTH WATER PUMPED STORAGE ALTERNATIVE 
FIGURE 10 
51 
CHAPTER III 
8000 
7000 
OJ 
~ 
..., 
.: 
c: 
0 
0 
> 
.!! 
w 
6000 
ALTERNATIVES 
FIGURE 11 
FIFTH WATER PUMPED STORAGE ALTERNATIVE 
MONKS HOLLOW 
RESERVOIR 
MONKS HOLLOW 
POWERPLANT 
ELEVATION PROFILE 
SYAR POWERPLANT 
STRAWBERRY 
RESERVOIR 
SYAR TUNNEL 
SYAR PENSTOCK 
----PENSTOCK 
IL ..... _-- VENTILATION AND UTILITY SHAFTS 
SIXTH WA TER ACCESS TUNNEL 
FIFTH WATER PUMPED 
STORAGE POWERPLANT 
DIAMOND FORK 
PIPELINE 
5000 
DISCHARGE TUNNEL 
DIAMOND FORK POWER PLANT 
25 20 15 10 o 
Distance in miles 
52 
CHAPTER III ALTERNATIVES 
Rays Valley. From the reservoir, the water would drop almost vertically 
through the proposed underground Fifth Water Penstock and then flow 
through a discharge tunnel into the proposed Monks Hollow Reservoir, 
which would be formed by a dam on Diamond Fork just be low Monks Hollow. 
All Bonneville Unit water and part of the Strawberry Valley Project 
water would be released from Mo nks Hollow Dam into the proposed Diamond 
Fork Pipeline and conveyed to a proposed bifurcation near the confluence 
of Diamond Fork and the Spani sh Fork River. Here wate r destined for 
use in areas south of Utah County and part of the water for south Utah 
County would enter the Wasatch Aqueduct of the I&D System. The water 
destined for storage in Utah Lake and the remainder of the water for 
south Utah County would flow through the Diamond Fork Powerplant and 
into Diamond Fork and the Spanish Fork Ri ver. The St rawberry Valley 
Project flows not conveyed in the Diamond Fork pipeline would enter the 
Diamond Fork stream channel below Monks Hollow Powerplant. Flood control 
would be provided by both Fifth Water and Monks Hollow Reservoirs. 
Power would be generated at three proposed flow-through plants--
the Syar Powerplant at the terminus of the Syar Tunnel and Penstock at 
Fifth Water Reservoir, the Monks Hollow Powerplant at the base of Monks 
Hollow Dam, and the Diamond Fork Powerplant at the terminus of the 
Diamond Fork Pipeline--and at the proposed Fifth Water Pumped Storage 
Powerplant to be located underground near the base of Fifth Water Dam. 
During periods of low power demand, water in Monks Hollow Reservoir would 
be pumped back about 1,600 fee t almost vertically through the Fifth Water 
Penstock to Fifth Water Reservoir for reuse during periods of peak power 
demand. Surge tan~s would be located underground at both Syar and Fifth 
Water plants. 
Facilities for operation and maint enance of the power system would 
be located in the Fifth Water Powerplant chambe r, within the area of 
impact surrounding Fifth Water Reservoir, and at the mouth of Sheep 
Creek. To facilitate construction and opera tion o f the power system, 
new roads would be constructed and some existing roads would be replaced 
or improved. A tunnel would be constructed to provide vehicle access 
from one of the new roads to the underground Fi fth Water Powerplant. 
Additionally, a vertical shaft would be construc ted to provide elevator 
access to the Fifth Water Powerplant from above and a s e cond, parallel 
shaft would be provided for ventilation. 
New transmission lines and switchyards would be required to transmit 
the power generated at each proposed powerplant to the interconnected 
transmission system. A surface switchyard would be built at each of the 
four powerplants and two separate transmission lines would connect the 
Syar and Monks Hollow Switchyards with the central Fifth Water Switch-
yard. A third transmission line would extend from the Fifth Water 
Switchyard to the proposed Sheep Creek Substation near the confluence of 
Sheep Creek and Soldier Creek, where it would be tied to the intercon-
nected transmission system. A separate transmission line would b re-
quired to connect the Diamond Fork Switchyard with the interconn cted 
system at the mouth of Diamond Fork Canyon. 
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Recreation facilities would include full-use areas at Fifth Water 
Reservoir and just below Monks Hollow Dam and a day-use area at Monks 
Hollow Reservoir. In addition, two exis ting campgrounds along Diamond 
Fork below the proposed Monks Hollow full-use area would be enlarged to 
replace two campgrounds above the reservoir which would be abandoned, and 
trailheads would be provided at Fifth Water Reservoir and at a site along 
Diamond Fork downstream of the day-use area. 
The fishery below Monks Hollow Dam would be considerably enhanced 
as a result of diverting historically high flows from the stream into the 
Diamond Fork Pipeline. Limited flatwater fisheries would be created in 
Fifth Water and Monks Hollow Reservoirs. 
Mitigation for big game and other wildlife habitat losses would con-
sist of the acquisition, habitat improvement, and management of 4,440 
acres of land for wildlife. 
PROJECT FACILITIES AND MEASURES 
Dams and Reservoirs 
Fifth Water Dam would be constructed just below Rays Valley, on 
Fifth Water Creek, about 12 miles upstream from the confluence of Diamond 
Fork and the Spanish Fork River. The dam would be an earth and rockfill 
structure about 309 feet high with a crest length of 1,300 feet and a 
crest width of 30 feet. An outlet-inlet structure for the powerplant 
penstock would be located upstream from the right abutment and would 
have a capac;i ty of approximately 10,000 cf s wi th the reservoir at a 
water surface elevation of 7,100 feet. A river-level outlet works would 
be located in the left abutment of the dam. The outlet works would have 
a capacity of 370 cfs at a water surface elevation of 7,100 feet and 
would provide a means of emergency reservoir evacuation. Normal dis-
charge would range from 0.5 to 20 cfs for downstream fishery releases. A 
dike would be constructed across the south arm of the reservoir. The 
dike would have a crest length of 800 feet and a maximum height of 70 
feet above the original ground surface. An emergency spillway would be 
constructed through a saddle between Fifth Water Dam and Dike to ensure 
that the maximum probable flood could be safely stored and routed 
through the reservoir. The spillway would have a crest elevation of 
7,103 feet. Fifth Water Dam would have a total volume of 5,000,000 
cubic yards of embankme nt material, and the dike would have 185,000 
cubic yards. Material source areas for project features are shown on 
Figure 7. 
Geologic conditions at the sites for Fifth Water Dam and Dike are 
favorable for the earth and rockfill structures planned. Bedrock at 
the damsite is of the Green River-Colton (undifferentiated) Formation, 
consisting of calcareous siltstone, with some interbedded limestone and 
shale. Suitable rockfill materials for the dam and dike are available 
in Fifth Water Canyon (Borrow Area J, Figure 7), about 0.4 mile down-
stream from the dam. 
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Impervious core material is available in Rays Val ley, with i n 2 miles 
of the damsite (Borrow Areas G, H, J , K, L, and M) . This area would 
later be developed as a project recreat i on s i te. Granular filter mate-
rial is available in the Monks Hollow Reservoir basin (Borrow Area B), 
a haul distance of about 13. 5 miles. A riprap source is located in 
Wanrhodes Canyon, a distance of 21 miles (Figure 7) . 
Fifth Water Reservoi r would be the afterbay fo r the Syar Powerplant 
and the forebay for the underground Fifth Water Pumped Storage Power-
plant. The reservoir would have a total capacity of 49,700 acre-feet, 
including 17,100 acre-feet of active capacity and 32 , 600 acre-feet of 
inactive capacity (of which 100 acre-feet is dead storage). A surcharge 
of 2,540 acre-feet would also be provided for flood control. Sedimenta-
tion is expected to be minimal ; therefore, dead storage would be limited 
to 100 acre-feet. The reservoir would have a surface area of 530 acres 
at water surface elevation 7,100 feet. A projected initial operating 
condition and a maximum operating condition were evaluated for the Fifth 
Water Pumped Storage Powerplant. Under initial conditions, Fifth Water 
Reservoir would fluctuate up to 10 feet on a weekly basis. Under maximum 
conditions, the reservoir could fluctuate as much as 16 feet daily and 
32 feet weekly. Physical data for Fifth Water and Monks Hollow Dams and 
Reservoirs are shown in Table 7. 
Table 7 
Summary da t a for dams and reservoirs--
Fifth Water Pumped Storage Alternative 
Fifth Water Dam and Reservoir 
Dam 
Height (feet) 
Material volume (cubic yards) 
Reservoir capacity (acre-feet) 
Surface area at normal water surface 
elevation, 7,100 feet (acres) 
Monks Hollow Dam and Reservoir 
Dam 
Ueight (feet) 
Material volume (cubic yards) 
Reservoir capacity (acre-feet) 
Surface area at normal water surface 
elevation, 5,550 feet (acres) 
309 
5,000;000 
49,700 
530 
250 
150,000 
32,800 
343 
Monks Hollow Dam and Reservoir would be at the same location as in 
the recommended plan. The dam would be a thin-arch concrete structure, 
250 feet high, with a crest length of 925 feet and a crest width of 13 
feet. The outlet works would be located at river level and would have 
a capacity of 875 cfs at minimum water surface elevation 5,498 feet. 
The outlet works would include the penstock for the Monks Hollow Power-
plant and a bypass to the Diamond Fork channel. An overflow spillway 
would be located on the left abutment. The spillway would have a design 
capacity of 12,373 cfs at maximum water surface elevation 5,569 ~ eet. 
A total of 150,000 cubic yards of concrete would be used in the dam. 
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Monks Hollow Reservoir would be the a f t e rbay for the underground 
Fifth Water Pumped Storage Powerplant and the f orebay for the Monks 
Hollow Powerplant. The reservoi r would have a t o t a l capacity of 32,800 
acre-feet, consisting of 16 , 400 acre-fee t of a c tive capacity and 16,400 
acre-feet of inactive capacity (including 600 acre-feet of dead storage). 
The 100-year sediment accumulation is expected to be 1,200 acre-feet, 
which will deposit to a depth of 17 feet a t the dam. A surcharge of 
5,460 acre-feet would be provided for flood control. The surface area 
of the reservoir would be 343 acres at normal water surface elevation 
(5,550 feet) . The reservoir surface eleva t i on would f luctuate up to 2S 
feet per day during maximum oper ation of the Fifth Wat e r Pumped Storage 
Powerplant. 
Powerplants and Conveyance Works 
The Syar Tunnel, about 5.3 miles long, would deliver water from 
Strawberry Reservoir to t he Syar Powerplant. The tunnel would be a 
pressure-type, 10.5 feet in diameter, with a capacity of 800 cfs. The 
last 3,000 feet of the tunnel would have a steel lining encased in con-
crete. A surge shaft, to be constructed at t he tunnel outlet, would be 
18 feet in diameter and 400 feet high. A steel penstock, 7 feet in dia-
meter and 0.2 mile long, would connect the tunnel with the powerplant. 
The tunnel would be in the Green River and Uinta Formations. Concrete 
aggregates in sufficient quantities for lining are located within 13.5 
miles of the site at Borrow Area B. Physical data for the powerplants 
and conveyance works are shown in Table 8. 
The 26-~ Syar Powerplant would utilize a head of about 502 feet 
between Strawberry a nd Fif th Water Reservoirs. The powerplant would 
include a 35,600-horsepower turbine, with a 432-foot design head and an 
800-cfs discharge capacity, and a 26,000-kW generator. Syar Powerplant 
would be remotely controlled from a master station at the Fifth Water 
Pumped Storage Powerplant. 
The underground Fifth Water Pumped Storage Powerplant would utilize 
a head of about 1,550 feet between Fifth Water Reservoir and Monks Hol-
low Reservoir for power generation and would pump water from Monks Hol-
low Reservoir back into Fifth Water Reservoir for later reuse in power 
generation. The powerplant would be located about 1,800 feet below 
ground in a chamber about 525 feet long, 75 feet wide, and 170 feet high. 
Figure 12 shows an underground pumped stocage power plant similar to the 
proposed Fifth Water plant. The 1,140-MW plant would include four 
402,300-horsepower pump turbines, each with a 285,000-kW (285-MW) motor-
generator. Each unit would have a 1,568-foot design head and a 2,502-
cfs discharge capacity. 
A central control building, switchyard, service yard, warehouse, 
and storage yard would be located at ground level above the powerplant. 
These facilities would occupy an area of about four acres. The contcol 
building would allow for attended control of the Fifth Water Powerplant 
and for remote cont 'col of the Syar, Monks Hollow, and Diamond Fork Power-
plants. 
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Table 8 
Summary data for powerplants and related facilities--
Fifth Water Pumped Storage Alternative 
Syar Tunnel, Penstock, and Powerplant 
Syar Tunnel 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Syar Penstock 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Syar Powerplant 
Capacity (MW) 
Fifth Water Pumped Storage Powerplant, 
Penstock, and Discharge Tunnel 
Fifth Water Pumped Storage Powerplant 
Capacity (MW) 
Fifth Water Penstock 
Length (miles) 
Diamet~r (feet) 
Capacity (cfs) 
Fifth Water Discharge Tunnel 
Length (miles) 
Diameter (feet) 
Monks Hollow Powerplant 
Capacity (MW) 
Diamond Fork Pipeline 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Diamond Fork Powerplant 
Capacity (MW) 
Fifth Water Access Tunnel 
Width (feet) 
Length (miles) 
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5.3 
10.5 
800 
0.2 
7 
800 
26.0 
1,140 
0.4 
28.5 to 21.5 
10,008 
2.9 
28.5 
9.6 
6.9 
9.0 
450 
6.8 
20 
1.3 
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Figure 12. --A typical underground pumped storage powerplant 
chamber under construction. 
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Water would be conveyed from Fifth Water Reservoir to the powerplant 
through a 10,008-cfs, near vertical, penstock tunnel. The penstock would 
vary in diameter from 28.5 feet to 21.5 feet and would be 0.4 mile in 
length. A surge shaft, 140 feet deep and 50 feet in ·diameter, would be 
built in conjunction with the penstock. A low pressure, concrete-lined 
discharge tunnel would convey water between the powerplant and the after-
bay, Monks Hollow Reservoir. The discharge tunnel would have a diameter 
of 28.5 feet and a length of 2.9 miles. Sufficient concrete .aggregate 
for the tunnel lining are available in the Monks Hollow Reservoir basin 
(Borrow Area B, Figure 7), within 2 miles of the lower end of the tunnel 
and within 5 miles of the upper end. Two underground surge chambers 
would be located near the powerplant end of the discharge tunnel. In 
addition, the chambers would include a common 10-foot-di.ameter ventila-
tion shaft to the surface. Two retention dams would be constructed at 
the upper end of Monks Hollow Reservoir to prevent sediment in the res-
ervoir from entering the discharge tunnel. The structures would also 
serve as dive.rsion· dams during construction. The dams would be roller-
compacted, concrete structures with a height of 70 feet and a combined 
volume of 94,000 cubic yards • . 
As discussed previously, two conditions of powerplant operation were 
evaluated. The first, a projected initial operating condition, is based 
on Western's projected system operation, which was based on a consumer 
use of 469,000 MWh annually. This use yields a plant factorll of ap-
proximately 5.4 percent for the Fifth Water Pumped Storage Powerplant. 
When combined with the flow-through component, the resulting plant factor 
is 7.8 percent. Projected power requirements for the Fifth Water Pumped 
Storage Powerplant were provided by Western. 7 The second operating con-
dition. analyzed was with the power system operating at maximum capa-
bility, resulting in a plant factor of about 34 percent. 
The Monks Hollow and Diamond Fork Powerplants would be at the same 
. locations as in the recommended plan. The Diamond Fork Powerplant would 
have the same capacity as in the recommended plan, but the Monks Hollow 
Powerplant would be larger, with a capacity of 9.6 MW. The latter plant 
would include two 6, 555-horsepower turbines and a 9,.600-kW generator, 
with one turbine located on each side of the generator. Each unit would 
have a design head of 218 feet and a discharge capacity of 300 cfs. The 
powerplants would be remotely controlled from the Fifth Water Pumped 
Storage Powerplant. 
Switchyards and Transmission Lines 
A switchyard would be required above ground at each of the four 
powe~pla~ts. The size and characteristics of each switchrard would be a 
II Annual plant factor is the amount of energy actually generated 
expressed as a percent of the amount of energy that could be generated 
if the plant were continuously operated at maximum capacity throughout 
the year. 
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function of the powerplant size and method of interconnection with the 
other switchyards. 
The Fifth Water Switchyard would consist of a complete 34S/46-kV 
unit. Because of a lack of level area for a conventional switchyard, 
Western is investigating the possibility of insulating certain equipment 
with sulfur hexaflouride gas (SF6), which would greatly reduce the 
equipment and switchyard sizes. The Fifth Water Switchyard would con-
tain the necessary 46- and 34S"-kV switches; station service transformers; 
a 345/46-kV, three-phase transformer; 345- and 46-kV line bays with cir-
cuit breakers; a 46-kV bus tie bay; and necessary standard busses and 
supporting structures. If SF6 insulating equipment is used, the size of 
the switchyard would be approximately 200 feet by 200 feet. Although 
SF6 gas is nontoxic, it would displace oxygen because of its weight and, 
therefore, requires special consideration for human safety. The gas 
would be enclosed with the bus run and would mostly be restricted to a 
compartment in the Fifth Water Access Tunnel which would be isolated 
from the powerplant. No disposal or handling problems are anticipated. 
The Syar, Monks Hollow, and Diamond Fork Switchyards would be the same 
as in the recommended plan. 
Energy from the Syar and Monks Hollow Powerplants would be trans-
mitted 2. Sand 5.0 miles, respectively, over two 46-kV lines to the 
Fifth Water Switchyard, where it would be transformed and integcated 
~ith the 34S-kV energy from the Fifth Water Powerplant. From the Fifth 
Water Switchyard, the energy would be transmitted over an 8.S-mile, 
double-circuit, 34S-kV line to the Sheep Creek Substation, where it would 
be tied to the interconnected transmission system. Energy from the Dia-
mond Fork Powerplant would be tied to the interconnected transmission 
system independently by a 0.5-mile, 46-kV transmission line. 
The 34S-kV lines would be supported on steel lattice structures, as 
shown in Figure 13. The 46-kV lines would most likely be suspended from 
single wood-pole structures designed to prevent raptor elect "cocution. 
Nonreflecting steel-reinforced aluminum conductors would be used. 
A combination of helicopter and conventional construction methods 
would be used to construct the transmission lines. 
Assuming contractual arrangements could be made, the Sheep Creek 
Substation would be tied with Deseret Generation and Transmission 
Cooperative's proposed 34S-kV, Bonanza-to-Mona line and Utah Power & 
Light Company's two existing 34S-kV lines (Spanish Fork to Huntington 
and Camp Williams to Emery). This tie would require a substantial amount 
of equipment and would result in a substation approximately 900 feet by 
900 feet in size. 
A temporary construction powerline would be built from Spanish Fork 
Canyon to the surface above the underground Fifth Water Powerp1ant site. 
The line would be suspended from wood-pole structures. By closely fol-
lowing the Sheep Creek-Rays Valley road alinement, ci isturbance to the 
landscape would be minimized. A substation would be required near the 
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FIGURE 13 
TYPICAL· 345-KILOVOL T DOUBLE-CIRCUIT STRUCTURE 
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mouth of Sheep Creek to connect the temporary line to an existing 138-kV, 
Utah Power & Light Company line. The temporary powerline would be ap-
proximately 11 miles long, and the substation would be approximately 200 
feet by 300 feet. Bo th the temporary transmission line and the substa-
tion would be removed aT).d the landscape restored at .the end of the con-
struction period. Construction power for Syar Tunnel and Monks Hollow 
Dam would be provided by constructing the permanent 46-kV lines de-
scribed above (see General Map) and connecting them to the temporary 
construction powerline. 
Tunnels and Shafts 
The 1.3-mile-long Fifth Water Access Tunnel would provide vehicle 
access over a paved roadway to the underground Fifth Water Pumped Storage 
Powerplant. The 20-foot-wide tunnel would be horseshoe shaped and would 
slope downhill toward the powerplant. The entrance would be located in 
Sixth Water Canyon at an elevation of 5,940 feet, with the terminus in 
the underground chamber at an elevation of 5,373 feet. For safety and 
convenience purposes, the tunnel would be ventilated and lighted and 
would probably be partially lined with shotcrete. 
The Fifth Water Access Shaft would be a concrete-lined vertical 
shaft, 33 feet in diameter and 1,742 feet deep. The shaft would be 
divided into four compartments: (1) a utility compartment, (2) an elec-
trical bus and servi ce elevator, (3) a personnel elevator, and (4) a 
stairwell. The Fifth Water Ventilation Shaft would also be a concrete-
lined vertical shaft, 1,742 feet in depth. This lS-foot-diameter shaft 
would consis~ of two compartments: (1) a downdraft conduit and (2) an 
updraft conduit. 
Roads 
About 22.4 miles of new roads woul d be constructed and about 15.8 
miles of existing roads would be improved to facilitate construction and 
operation of the Diamond Fork Power System . The 22.4 miles of new roads 
would either replace existing roads or pro·vide new access to project 
facilities. Except for about 0.5 mile on private land, the new roads 
would be located within the Uinta National Forest. 
Operating Facilities and Project Administration 
Reclamation would operate and maintain project water conveyance 
facilities, reservoirs, and powerplants from the central control building 
located at ground level above the Fifth Water Pumped Storage Powerplant. 
Facilities for operation and maintenance personnel would be provided in 
the underground chamber at the plant. Western would operate and maintain 
the power system switchyards and transmission lines leading to the inter-
connected transmission system. The Forest Service would manage the 
recreation facilities and wildlife habitat. 
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Recreation Facilities 
Recreation facilities for the Fifth Water Pumped Storage Alterna-
tive would include Monks Hollow and Fifth Water Recreation Areas; en-
largement of the existing Palmyra and Diamond Campgrounds to replace the 
capacity lost at the abandoned Hawthorn and Three Forks Campgrounds; 
Monks Hollow Day-Use Area; and Lower Diamond Fork a nd Fifth Water Trail-
heads (Figure 14). The Monks Hollow Recreation and Day-Use Areas and 
the Lower Diamond Fork Trailhead would be the same as in the recommended 
plan. 
JI. 
111mb Hollow 
Pow,,"ttf 
MONKS HOLLI1tI1 
IfECREATlON AIfEA 
LOWER DIAMOND 
FORK TRAILHEAD 
FIGURE 14 
RECREATION FACILITIES 
FFTH WATE,R PUMPED STORAG 
AL TERNA TIVE 
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• EX'ST/~ RECREATION FACILITIES TO REMAIN 
6 PROPOSED RECREATION FACILITIES 
.& EXISTING RECREATION FACILI TIES TO 8E A8ANOONEO 
Fifth Water Recreation Area would be located adjacent to the north 
arm of Fifth Water Reservoir. The area would consist of 35 camping 
units, 27 picnic units, a boat ramp with parking, and restroom facili-
ties. This recreation area would include areas used as project mate-
rial source (borrow) areas during construction. 
Fifth Water Trailhead would be located on the north side of Fifth 
Water Reservoir near the campground. It would consist of an asphalt 
parking lot with 20 spaces, a restroom, a horse-unloading ramp, hitching 
racks, and appropriate signs. A 1S-mile-long trail would be constructed 
from the Fifth Water Recreation Area to Fifth Water Dam, down Fifth Water 
Creek to the confluence with Sixth Water Creek, then up Sixth Water and 
back to the Fifth Water Recreation Area. An arm of the trail would also 
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extend from the confluence of Fifth Water and Sixth Water Creeks to below 
Monks Hollow Dam. 
In determining project-induced recreation use and facilities at the 
Fifth Water and Monks Hollow Reservoirs, the effect of pumped storage 
drawdown was analyzed. The projected water surface fluctuat ions for 
these two reservoirs in an average year for the June through August pe-
riod are discussed later in this chapter under "Project Reservoir and 
Powerplant Operations." Projected initial operation for peaking power 
generation would have daily fluctuations of less than 8 feet on weekdays 
during the summer recreation period, with less than 3-foot daily fluc-
tuations on weekends and holidays because of decreased power demand 
during these times. Under maximum operation for peaking power genera-
tion, larger drawdowns (up to 16 feet) would occur during the week; how-
ever, on weekends and holidays, maximum fluctuations would be less than 
11 feet. 
Fishery and Wildlife Measures and Mitigation 
Fishery mitigation and improvement measures would include enhance-
ment of Diamond Fork below Monks Hollow Dam and stocking of Monks Hollow 
and Fifth Water Reservoirs. Public fishing access would be acquired on 
the lower 5 miles of Diamond Fork. Wildlife mitigation measures would 
pe similar to those for the recommended plan but would include a differ-
ent recommended mitigation option for terrestrial wildlife. The recom-
mended wildlife mitigation for the Fifth Water Pumped Storage Alternative 
would include the acqui sition, habitat improvement, and intensive manage-
ent of 4,443, acres of private land for wildlife use. These lands in-
clude six parcels under mu ltiple ownership (C-I through C-6 and 352 acres 
in R in Figure 9). Additional mitigation measures would obe implemented 
during project construction and operation as discussed for the recom-
mended plan. 
Other Mitigation Measures 
Construction specifications would be written and construction activ-
ities monitored by government personnel to insure that protection of the 
environment is fully considered. Contractors would be required to comply 
with pertinent Federal, State, and local laws, orders, and regulations 
concerning the prevention and control of air and water pollution and 
noise. Specific measures for air quality; noise; water quality; land-
scape preservation and restoration; archeological, historical, and pale-
ontological resources; visual resources; electrical effects; and other 
considerations are the same as for the recommended plan. 
PROJECT RESERVOIR AND POWERPLANT OPERATION 
Annual flows through the power system would be the same for the 
Fifth Water Pumped Storage Alternative as for the recommended plan. 
Also, operation of the powerplants would vary primarily in relation to 
the variation in flows from season-to-season and year-Oto-year. 
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The Fifth Water Pumped Storage Powerplant would be operated to meet 
the demand for peaking power, which occurs between 8 a.m. and 10 p.m. on 
weekdays. During nongeneration periods (nights, weekends, and" holidays), 
the plant would be available for pumping. Water would be pumped from 
Mon~s Hollow Reservoir back up to Fifth Water Reservoir in a way that 
would minimize fluctuations i n the two reservoirs but fill Fifth Water 
each Monday morning. To mi nimize the reservoir fluctuations, as much 
pumping as possible would be done on weekday nights when low-cost pump-
ing energy is available (between 11 p.m. and 7 a.m.). The remainder of 
the recirculated water required to fill Fifth Water Reservoir by Monday 
morning would be pumped during the weekend. 
Under the projected initial operating condition for the power sys-
tem, Fifth Water Reservoir would have a maximum daily fluctuation of 
8 feet on weekdays and 3 feet on weekends, when peaking power is not 
needed. Under the same condition, Monks Hollow Reservoir would have a 
maximum daily fluctuation of 14 feet on weekdays and 5 feet on weekends 
(Figures 15 and 16). 
Under the maximum operating condition, Fifth Water Reservoir would 
have a maximum daily fluctuation of 16 feet on weekdays and 11 feet on 
weekends. For the same condition, Monks Hollow Reservoir would have a 
maximum daily fluctuation of 25 feet on weekdays and 18 feet on weekends. 
OTHER PLANNING CONSIDERATIONS 
Actions Required to Implement the Plan 
Federal water quality per mits and State permits for installation of 
sanitary or industrial pollution control facilities, including turbidity 
control equipment, would be the same as for the recommended plan. West-
ern may need to complete a flood plains/wetlands assessment. 
Acquisition of Land for Project Features 
Acquisition of lands for the Sixth Wa t er Flow Through Alternative 
would be accomplished in the same manner as described for the recommended 
plan. About 8,740 acres of land would be required f or project features 
and material source areas as shown in Table 9. 
Public Safety 
As with the recommended plan, the final design of Fifth Water and 
Monks Hollow Dams would be conducted in accordance with Reclamation 
policy for dam safety. Criteria would be developed and strictly followed 
for filling the reservoirs and monitoring the dams for safety. Safety 
procedures to protect the public around project facilities would be fol-
lowed as discussed under the recommended plan. 
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Table 9 
Lands for project features--
Fifth Water Pumped Storage Alternative 
(Unit-';"acres) 
Project feature/type of acquisition 
Syar Tunnel 
Reclamation withdrawal 
Fifth Water Dam, Reservoir, Pumped 
Storage Powerplant, and Switchyard; 
Syar Powerplant, Surge Tank, Pen-
stock, and Switchyard 
Reclamation withdrawal 
Fifth Water Pumped Storage Powerplant 
Access Tunnel 
Reclamation withdrawal 
Fifth Water Pumped Storage Powerplant 
Discharge Tunnel 
Reclamation withdrawal 
Monks Hollow Dam, Reservoir, Power-
plant, and Switc~yard 
Reclamation withdrawal 
Diamond Fork Pipeline 
Reclamation withdrawal 
Temporary construction easement 
Perpetual easement 
Reserved right-of-way 
Access roads 
Fee title 
Forest Service land use author-
ization 
Transmission lines 
Forest Service land use author-
ization 
Wildlife mitigation and improvement 
Perpetual easement or fee title 
Developed recreation sites 
Material source areas 
Reclamation withdrawal 
Fee title 
Total 
67 
Ownership or administration 
Uinta 
Private 
87.4 
14.7 
13.3 
3.7 
4,443 
15 
4,577.1 
National 
Forest 
32.7 
1,515 
8.5 
14.5 
1,490 
15.7 
370 
152 
60 
504 
4,162.4 
Total 
32.7 
1,515 
8.5 
14.5 
1,490 
15.7 
87.4 
14.7 
13.3 
3.7 
370 
152 
4,443 
60 
504 
15 
8,739.5 
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Relocations 
With the exception of some roads, relocation provisions for the 
Fifth Water Pumped Storage Alternative would be the same as in the recom-
mended plan. About 22.4 miles of new access roads would be constructe 
and about 15.8 miles of existing roads would be upgraded. Existing power 
transmission lines and telephone lines would not be relocated. Provi-
sions for livestock permittees who would lose their grazing rights would 
be the same as in the recommended plan. Ranch properties consisting o f 
4,443 acres in six separate parcels would be acquired for wildlife miti-
gation. 
Construction Activities and Schedule 
Construction activities for the Fifth Water Pumped Storage Alterna-
tive would be accomplished over a period of about 7 years and in the 
same manner as in the recommended plan. 
Sixth Water Pumped Storage Alternative 
PLAN ACCOMPLISHMENTS AND CONCEPT 
The Sixth Water Pumped Storage Alternative would be basically the 
same as the recommended plan with the exception that the Sixth Water and 
the Dyne Powerplants would be pumped storage plants. The Sixth Wate r. 
Pumped Storage Alternative would utilize the transbasin diversion of 
water from Strawberry Reservoir and the large drop in elevation from the 
reservoir to , generate 422.6 MW of hydroelectric power. The transbasin 
diversion would provide water for irrigation and municipal and indus-
trial uses by the M&I and I&D Systems. Also, recreation facilities 
would be provided, st ream fisheries would be considerably enhanced, a 
limited flatwater fishery would be created, some flood control would be 
provided in Diamond Fork, and wildlife losses would be mitigated. The 
major features of the alternative are shown in Figures 17 and 18. 
From its inlet at Strawberry Reservoir, water would flow through 
Syar Tunnel and Penstock to Syar Reservoir, which would be formed by two 
dams on a saddle north of Rays Valley between Fifth Water and Sixth Water 
Creeks. From Syar Reservoir, water would be conveyed by Corona Aqueduct 
and Sixth Water Penstock to Sixth Water Reservoir, which would be formed 
by a dam on Sixth Water Creek about due west of Syar Reservoir. From 
there water would be carried in Dyne Aqueduct and Dyne Penstock to Monks 
Hollow Reservoir, which would be formed by a dam on Diamond Fork just 
below Monks Hollow. Water released from Monks Hollow Reservoir would be 
conveyed through Diamond Fork Pipeline to the confluence of Diamond Fork 
and the Spanish Fork River. Some flood control would be provided by 
Syar, Sixth Water, and Monks Hollow Reservoirs. 
Power would be generated at three proposed flow-through plants--Syar 
at Syar Reservoir, Monks Hollow at the base of Monks Hollow Dam, and 
Diamond Fork at the terminus of the Diamond Fork Pipelt"ne. Additionally, 
power would be generated at two proposed pumped storage plants--the Sixth 
68 
CHAPTER III ALTERNATIVES 
Water Pumped Storage Powerplant at the terminus of Sixth Water Penstock, 
and the Dyne Pumped Storage Powerplant at the terminus of the Dyne Pen-
stock. When surplus energy is available, usually at night or on week-
ends, water from Sixth Water Reservoir would be pumped to Syar Reservoir, 
and . water from Monks Hollow Reservoir would be pumped to Sixth Water 
Reservoir. This water would then be released through the respective 
powerplants to generate power. Surge tanks would be provided at the 
Syar, Sixth Water, and Dyne Powerplants. 
New roads would be constructed and some existing roads would be 
improved or replaced to facilitate construction and operation of the 
power system. Facilities for operation and maintenance would be located 
at the Sixth Water Powerplant. 
New transmission lines and switchyards would be required to trans-
mit the power generated at each proposed powerplant to the interconnected 
transmission system. A switchyard would be built at each of the five 
powerplants and a substation constructed between Syar and Sixth Water 
Powerplants. Three separate transmission lines would connect the Syar, 
Sixth Water, and Dyne Switchyards to the substation and a fourth line 
would connect Monks Hollow Switchyard to Dyne Switchyard. A double-
circuit transmission line would connect the substation with a second 
substation to be located near the confluence of Sheep Creek and Soldier 
Creek where the power would be tied to the interconnected transmission 
system. A separate line would be required to connect the Diamond Fork 
Switchyard with the system. 
Recreation facilities would include a day-use area at Monks Hollow 
Reservoir, a full-use area just downstream of Monks Hollow Dam, enlarge-
ment of the two existing campgrounds downstream of the proposed Monks 
Hollow full-use area to accommodate the relocation of Three Forks and 
Hawthorn Campgrounds, a trailhead at the site downstream, and a trail 
around Monks Hollow Reservoir. 
Fishery mitigation and improvement measures would include enhance-
ment of Diamond Fork downstream from Monks Hollow Dam and stocking of 
Monks Hollow Reservoir. Public fishing access would be provided on lower 
Diamond Fork. 
Wildlife mitigation measures would include the acquisition, habi~at 
improvement, and management of approximately 2,455 acres of private land 
for wildlife purposes. Existing habi tat on public land would be im-
proved, and additional mitigation measures would be implemented during 
construction and operation of the project, as discussed for the recom-
mended plan. 
PROJECT FACILITIES AND MEASURES 
Dams and Reservoirs 
Syar, Sixth Water, and Monks Hollow Dams and Reservoirs would 
be constructed at the same locations as in the recommended plan. In 
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addition, Monks Hollow Dam and Reservoir would be the same sizes and 
capacities but Syar and Sixth Water Dams and Reservo i rs would be differ-
ent, as shown in Table 10. 
Table 10 
Summary data fo r dams a nd re servoirs--
Sixth Water Pumped Storage Alternat ive 
Syar Dams and Rese r voir 
Dams (two) 
Height (feet) 
M~~er~al volume (cubic yards) 
Reservoir capacity (acre-feet) 
Surface area at normal water surface 
elevation, 7,187 feet (acres) 
Sixth Water Dam and Reservoir 
Dam 
Height (feet) 
Material volume (cubic yards) 
Reservoir capacity (acre-feet) 
Surface area at normal water surface 
elevation, 6,393 feet (acres) 
Monks Hollow Dam and Reservoir 
Dam 
Height (feet) 
Material volume (cubic yards) 
Reservoir capa c i ty (acre-feet)ll 
Surface area at normal water surface 
138 
4, 408,000 
4,400 
70 
125 
351,000 
620 
20 
250 
150,000 
31,400 
elevation, 5,524 feet (acres) 343 
1/ At normal water surface elevation. The res-
ervoir would also have 1,400 acre- f eet of storage ca- ' 
pacity reserved for flood control for a total capacity 
of 32,800 acre-feet. 
Powerplants and Conveyance Works 
The Sixth Water Pumped Storage Alternat i ve would include the same 
powerplants and conveyance works as the recommended plan, except that 
the Sixth Water and Dyne Plants would be pumped storage powerplants ~nd 
all of the powerplants would have different capacities. A portion of 
the Syar Tunnel would be pressurized and would be s teel encased in con-
crete. Physicai data f or the powerplants and conveyance works are shown 
in Table 11. 
Switchyards, Substations, and Transmission Lines 
Switchyards and transmission facilities for the Sixth Water Pumped 
Storage Alternative would have the same approximate configuration and be 
at the same locations as in the recommended plan. 
An overhead a lternating cur r ent transmission system would be used 
for the Sixth Water Pumped Storage Alternative, as in the recommended 
plan. Since the generating capacity of the system would be 422.6 mv, 
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Table 11 
Summary data f or powerplants and conveyance works--
Six th Wa tec Pumped Storage Alternative 
Syar Tunnel, Penstock, and Powerplant 
Syar Tunne l 
Length (miles ) 
Diameter (feet) 
Capacity (cfs) 
Syar Penstock 
Length (miles) 
Diameter (feet) 
Capacity (c fs) 
Syar Powerplant 
Capacity (MW) 
Corona Aqueduct, Sixth Water Penstock, and 
Sixth Water Power plant 
Corona Aqueduct 
Length (miles ) 
Diametec (feet) 
Capacity (cfs) 
Sixth Water Penstock 
Length (miles) 
Diameter (feet) 
Capacity ( cfs) 
Sixth Water Powerplant 
Capacity ( MW) 
Dyne Aqueduct, Penstock, and Powerp1ant 
Dyne Aqueduct 
Length (miles) 
Diameter (feet) 
Capacity (c fs) 
Dyne Penstock 
Length (miles) 
Diamete"c (feet) 
Capacity (cfs) 
Dyne Powerplant 
Capacity ( MW) 
Monks Hol low Powerplant 
Capacity (MW) 
Diamond Fork Pipeline a nd Powecplant 
Diamond Fork Pipeline 
Length (miles) 
Diameter (feet) 
Capacity (cf s) 
Diamond Fork Powerplant 
Capacity (MW) 
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600 
0.2 
8.0 
600 
14.5 
.9 
17.0 
3,460 
0.3 
13.5 
3,460 
196.6 
2.6 
17.0 
3,460 
0.5 
15.0 
3,460 
195.1 
9.6 
6.9 
9.0 
450 
6.8 
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a larger capacity transmission system would be needed. A 0.75-mile, 
13.8-kV line would be required to connect the Syar Powerplant to the 
Rays Valley Substation, and a 2.8-mi1e, 13.8-kV line would be required 
to connect Monks Hollow Powerplant to Dyne Powerplant . A 4.4-mile, 345-
kV ~ine would be required to connect Dyne Powerplant to the substation, 
a 0.6-mile, 345-kV line would connect Sixth Water Powerplant to the sub-
station, and a 10-mile, 345-kV line would connect the substation to the 
Sheep Creek Substation. A 0.5-mile, 46-kV line would connect the Dia-
mond Fork plant with the interconnected system. 
Structures and construction methods would be similar to the recom-
mended plan. 
Roads 
About 20.2 miles of new roads would be constructed and about 19.1 
miles of existing roads would be improved to facilitate construction and 
operation of the power system. The new roads would either replace exist-
ing roads or provide new access to project facilities. About 19.5 miles 
of the new roads would be located within the Uinta National Forest. 
Operating Facilities and Project Administration 
Reclamation would operate and maintain project water conveyance 
facilities, reservoirs, and powerplants from headquarters located at the 
Sixth Water Pumped Storage Powerplant. Facilities for a small number of 
operation and maintenance personnel would probably be provided at the 
plant. Western would operate and maintain the switchyards and transmis-
sion lines. The Forest Service would manage the recreation facilities 
and wildlife habitat. 
Recreation Facilities 
Recreation facilities for the Sixth Water Pumped Storage Alterna-
tive would include Monks Hollow Day-Use Area, Monks Hollow Recreation 
Area, enlargement of the existing Diamond and Palmyra Campgrounds, Lower 
Diamond Fork Trailhead, and a trail around Monks Hollow Reservoir (Fig-
ure 8). These facilities would be the same as in the recommended plan. 
Fishery and Wildlife Measures and Mitigation 
Fishery mitigation and improvement measures would include enhance-
ment of Diamond Fork downstream of Monks Hollow Dam and stocking of Monks 
Hollow Reservoir. Wildlife mitigation measures would be identical to the 
recommended plan, including the acquisition, habitat improvement, and 
management of 2,455 acres of private land for wildlife purposes. Addi-
tional measures would be implemented during construction and operation 
of the project, as discussed for the recommended plan. 
Other Mitigation Measures 
Construction specifications would be written and construction activ-
ities monitored by government personnel to insure that protection of the 
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environment is fully considered. Contractors would be required to comply 
with pertinent Federal, State, and local laws, orders, and regulations 
concerning the prevention and control of air and water pollution and 
noise. Specific measures for air quality; noise; water quality; land 
preservation and restoration; archeological, historical, and paleonto-
logical resources; visual resources; electrical effects; and other con-
siderations are the same as for the recommended plan. 
PROJECT RESERVOIR AND POWERPLANT OPERATION 
Annual flows through the power system would be the same for the 
Sixth Water Pumped Storage Alternative as for the recommended plan. 
Operation of the powerplants would vary primarily in relation to the 
variation in flows from season-to-season and year-to-year. During an 
average year and under maximum operating conditions, the surface eleva-
tion of Monks Hollow Reservoir would fluctuate up to 6 feet daily, 16 
feet weekly, and 38 feet seasonally. Syar Reservoir would fluctuate up 
to 38 feet daily and 85 feet weekly. Sixth Water Reservoir would be the 
afterbay for the Sixth Water Pumped Storage Powerplant and the forebay 
for the Dyne Pumped Storage Powerplant. Because these two plants would 
be operated synchronously, however, water would merely be transferred 
through Sixth Water Reservoir, with minimal fluctuation. 
OTHER PLANNING CONSIDERATIONS 
Actions Required to I mplement the Plan 
Water q~ality permit s and permits for installation of sanitary or 
industrial pollution control facilities, including turbidity control 
equipment, would be the same as for the recommended plan', as would re-
quirements for Western to complete a flood plains/wetlands assessment. 
Acquisition of Land for Project Features 
About 5,200 acres of land would be required for project features 
and material source areas, as shown in Table 12. Acquisition of these 
lands would be the same as for the recommended plan. 
Public Safety 
As with the recommended plan, the final design of Syar, Sixth Wate 'r, 
and Monks Hollow Dams would be conducted in accordance with Reclamation 
policy for dam safety. Criteria would be developed and strictly followed 
for filling the reservoirs and monitoring the dams for safety. Safety 
procedures to protect the public around project facilities would be fol-
lowed as discussed under the recommended plan. 
Relocations 
Ranch properties consisting of 2,455 acres in two separate parcels 
would be acquired for wildlife mitigation. Relocation procedures would 
be the same as for the recommended plan. 
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Table 12 
Lands for project features--
Sixth Water Pumped Storage Alternative 
(Unit--acres) 
Project feature/type of acquisition 
Syar Tunnel 
Reclamation withdrawal 
Syar Dam, Reservoir, Powerplant, 
Surge Tank, and Penstock 
Reclamation withdrawal 
Corona Aqueduct, Sixth Water Dam, 
Reservoir, Powerplant, Surge Tank, 
and Penstock 
Reclamation withdrawal 
Dyne Powerplant, Surge Tank, Penstock, 
and Aqueduct 
Reclamation withdrawal 
Monks Hollow Dam, Reservoir, and 
Powerplant 
Reclamation withdrawal 
Diamond Fork Pipeline 
Reclamation withdrawal 
Temporary construction easement 
Perpetual easement 
Reserved right-of-way 
Access roads 
Fee title 
Forest Se~vice land use authori-
zation 
Transmission lines 
Forest Service land use authori-
zation 
Wildlife mitigation and improvement 
Perpetual easement or fee title 
Developed recreation sites 
Material source areas 
Reclamation withdrawal 
Fee title 
Total 
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Ownership or administration 
Uinta 
National 
Private Forest Total 
36.2 36.2 
70 70 
151 151 
26.6 26.6 
1,490 1,490 
15.7 15.7 
87.4 87.4 
14.7 14.7 
13.3 13.3 
3.7 3.7 
382 382 
161 161 
2,455 2,455 
25 25 
270 270 
15 15 
2,589.1 2,627.5 5,216.6 
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About 4.3 miles of Forest Service roads would be inundated, and some 
would be relocated. Syar Reservoir would inundate abo~t a ha l f mile of 
the existing Rays Valley Road, which would be r e pl aced by about 0.7 mile 
of new road around the reser voir. Monks Hollow Re servoir would inundate 
2.9 miles of the existing Diamond Fork Canyon Road. This road would not 
be replaced. No relocation of roads would be neces sary at Six th Water 
Reservoir. No power transmission or telephone lines would be relocated. 
Provisions for livestock permittees wou l d be f ollowed as described under 
the recommended plan . 
Construction Activities and Schedule 
Construction activi ties for the Sixth Water Pumped Storage Alterna-
tive would be conducted in the same manner a s in the recommended plan. 
As with the recommended plan, the construction period would be about n 
years. 
1964 DPR Alternative 
PLAN ACCOMPLISHMENTS AND CONCEPTS 
The 1964 Definite Plan Report (DPR) Alternative would utilize the 
transbasin diversion of water from Strawberry Reservoir and the large 
drop in elevation from the reservoir to generate 133.5 MW of conven-
tional hydroelectric power. The transbasin diversion would provide 
water for irrigation and municipal and industrial uses by the M&I and 
I&D Systems. Recreation facilities and fishery mitigation would be pro-
vided, a limited flatwat e r fishery would be created, some flood control 
would be accomplished in Sixth Water and Di amond Fork Creeks , and wild-
life losses would be mitigated. The major features of this alternative 
are shown in Figures 19 and 20. 
From the Strawberry Tunnel inlet at Strawberry Reservoir, water 
would flow through the proposed Syar Tunnel and Penstock to the proposed 
Syar Reservoir, which would be formed by a dam on a saddle north of Rays 
Valley between Fifth Water and Sixth Water Creeks. From the reservoir, 
water would be conveyed by the proposed Corona Aqueduct and Sixth Water 
Penstock to the proposed Sixth Water Reservoir, which would be formed by 
a dam on Sixth Water Creek about due west of Syar Reservoir. Water from 
the reservoir would be conveyed through the proposed Dyne Aqueduct and 
Penstock to the Dyne Powerplant, which would be located near Three Forks. 
At this point, the flow would be divided. A portion of the water would 
be conveyed in the proposed Wasatch Aqueduct down Diamond Fork to the 
Spanish Fork River. The remainder would be released into Diamond Fork 
and would flow into Hayes Reservoir, to be located about a half mile 
upstream from the confluence of Diamond Fork and the Spanish Fork River, 
and then into the Spanish Fork River. Some flood control would be 
provided in Sixth Water and Hayes Reservoirs. 
Power would be generated at three proposed flow-through plants--Sya'r 
at Syar Reservoir, Sixth Water at Sixth Water Reservoir, and Dyne at the 
terminus of the Dyne Penstock. Surge tanks would be provided a t the 
Syar, Sixth Water, and Dyne Plants. 
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New roads would be constructed and some exi sting roads would be 
improved or replaced to facilitate construction and operation of the 
power system. Facilities for operation and maintenance would be located 
at the Sixth Water Powerplant. 
New transmission lines and switchyards would be required to trans-
mit the power generated at each proposed powerplant to the intercon-
nected transmission system . A switchyard would be built at each of 
the three powerplants, and a substation would be constructed between 
Syar and Sixth Water Powerplants. Separate transmission lines would con-
nect the Syar, Sixth Water, and Dyne Switchyards with the substation. 
A double-circuit transmission line would connect the substation with a 
second substation which would be located near the confluence of Sheep 
Creek and Soldier Creek. Another line would connect the latter switch-
yard with the interconnected transmission system. 
Recreation facilities would consist of a recreation area at the 
northwest end of Hayes Reservoir. The existing Palmyra and Diamond 
Campgrounds would be closed as a result of fluctuating flows induced by 
the project in Diamond Fork. 
A limited flatwater fishery would be created at Hayes Reservoir. 
Approximately 3,748 acres of private land would be acquired and developed 
to mitigate wildlife losses. 
PROJECT FACILITIES AND MEASURES 
Dams and Reservoirs 
Syar and Sixth Water Dams and Reservoirs would be similar to the 
recommended plan but with some differences. The outlet works for Syar 
Dams would be located on the north dam and a morning glory emergency 
spillway would be located between the two dams. 
Hayes Reservoir would be located on Di amond Fork approximately a 
half mile upstream from the confluence of Diamond Fork and the Spanish 
Fork River. The reservoir would be formed by a rolled earthfill dam. An 
outlet to Diamond Fork would be located on the right abutment and an un-
controlled morning glory spillway would be located on the left abutment. 
Because of the recent relocation of U.S. Highway 6 at the mouth of Dia-
~ond Fork, the Hayes Dam axis may need to be moved upstream slightly from 
the originally proposed axis. Also, additional flood storage capacity 
might be required in the reservoir to insure that the maximum probable 
flood could safely pass through the new highway and railroad embankments. 
Physical data for Syar , Sixth Water, and Hayes Reservoirs are summarized 
in Table 13. 
Powerplants and Conveyance Works 
The Syar Tunnel and Penstock would deliver water from Strawberry 
Reservoir to the Syar Powerplant. The tunnel would be pressurized and 
would have a capacity of 400 cfs, a diameter of 8 feet, and a length of 6 
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Table 13 
Summary data for dams and reservoirs--
1964 DPR Alternative 
Syar Dam and Reservoir 
Dams (two) 
Height (feet) 
Material volume (c.ubic yards) 
Reservoir capacity (acre-feet) 
Surface area at normal water surface 
elevation, 7,185 feet (acres) 
Sixth Water Dam and Reservoir 
Dam 
Height (feet) 
Material volume (cubic yards) 
Reservoir capacity (acre-feet) 
Surface area at normal water surface 
elevation, 6,385 feet (acres) 
Hayes Dam and Reservoir 
Dam 
Height (feet) 
Material volume (cubic yards) 
Reservoir capacity (acre-feet) 
Surface area at normal water surface 
elevation, 5,150 feet (acres) 
81 
88 
810,000 
930 
32 
150 
510,000 
1,020 
35 
200 
5,963,000 
51,500 
680 
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miles. A surge tank would be installed at the beginning of the penstock. 
The penstock would have a diameter of 6.75 feet and a length of 0.2 mile. 
The 10.5-MW Syar Powerplant would uti lize a head of about 403 feet 
between St rawberry and Syar Re servoi rs. Syar Powerplant would be re-
motely controlled from the Sixth Water Powerplant. 
Water would be conveyed from Syar Reservoir to Sixth Water Power-
plant through the Co r ona Aqueduct and Sixth Water Penstock. The aqueduct 
would be a pressurized concrete tunnel with a length of 0.9 mile, a 
diameter of 12.5 feet, and a capacity of 1 , 600 cfs. A surge tank would 
be provided near the end of the aqueduct. The penstock would have a 
length of 0.3 mile and a diameter of 10 feet. 
The 90-MW Sixth Water Powerplant would utilize a head of 800 feet 
between Syar and Sixth Water Reservoirs. Sixth Water Powerplant would 
be attended and operated manually. 
Water would be conveyed from Sixth Water Reservoir to Dyne Power-
plant through the Dyne Aqueduct and Penstock. The aqueduct would be a 
pressurized concrete tunnel with a capacity of 600 cfs, a diameter of 
8.5 feet, and a length of 2.6 miles. The penstock would have a length 
of 0.5 mile and a diameter of 7 feet. A surge tank would be installed 
at the upper end of the penstock. 
The 33-MW Dyne Powerp1ant would utilize a head of 800 feet between 
Sixth Water Reservoir and the Dyne Powerplant. Dyne Powerplant would be 
remotely controlled from the Sixth Water Powerplant. Physical data for 
the powerplants and conveyance works are summarized in Table 14. 
The Wasatch Aqueduct would convey part of the project water about 
10.2 miles from Dyne Powerplant to the Spanish Fork River outside the 
Diamond Fork channel, preventing erosion and enhancing the quality of 
the fishery habitat. The buried, reinforced, concrete pipeline would 
vary from 5 to 4.5 feet in diameter and would have a capacity of 200 cfs. 
Switchyards, Substations, and Transmission Lines 
Syar, Sixth Water, and Dyne Powerplants and the Rays Valley and 
Sheep Creek Substations would be the same as in the recommended plan. 
Transmission facilities would also be the same. 
Roads 
About 11.4 miles of new roads would be constructed and about 16.3 
miles of existing roads would be improved to facilitate construction 
and operation of the power system. The 11.4 miles of new roads would 
either replace existing roads or provide new access to project facili-
ties. About 24.5 miles of the roads would be located within the Uinta 
National Forest, and 3.2 miles of the roads would be on private lands. 
82 
CHAPTER III ALTERNATIVES 
Table 14 
Summary data for powerplants and conveyance works--
1964 DPR Alternative 
Syar Tunnel, Penstock, and Powerplant 
Syar Tunnel 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Syar Penstock 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Syar Powerplant 
Capacity (MW) 
Corona Aqueduct, Sixth Water Penstock, 
and Sixth Water Powerplant 
Corona Aqueduct 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Sixth Water Penstock 
Length (miles) 
Diamete.r (feet) 
Capacity (cfs) 
Sixth Water Powerplant 
Capacity (MW) 
Dyne Aqueduct, Penstock, and Powerplant 
Dyne Aqueduct 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Dyne Penstock 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Dyne Powerplant 
Capacity (MW) 
Wasatch Aqueduct 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
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6.0 
8.0 
400 
0.2 
6.75 
400 
10.5 
.9 
12.5 
1,600 
0.3 
10.0 
1,600 
90.0 
2.6 
8.5 
600 
0.5 
7.0 
600 
33.0 
10.2 
5.0-4.5 
200 
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Operating Facilities and Project Administration 
Reclamation would operate and maintain project water conveyance 
facilities, reservoirs, and powerplants from a headquarters located at 
the Sixth Water Powerplant. Reclamation would also manage the recreation 
facilities at Hayes Reservoir, since they would be located on Reclamation 
withdrawn lands. Western would operate and maintain the switchyards and 
transmission lines using personnel from its Power Operations Center in 
Montrose, Colo. 
Recreation Facilities 
Recreation facilities for the 1964 DPR Alternative would be con-
structed at Hayes Reservoir (Figure 21). The reservoir would create an 
attractive impoundment in close proximity to heavily traveled highways 
and urban population centers. The recreation potential of the reservoir 
would, however, be limited by an unfavorable shoreline terrain and by the 
reservoir operation plan. To fully accommodate expected recreation use 
in the area, some facilities would probably be needed on nearby national 
forest lands. The existing Palmyra and Diamond Campgrounds would be 
closed with construction of Hayes Reservoir because increased flows down 
Diamond Fork would erode campgrounds and endanger recreation visitors. 
}/. 
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In view of the above-mentioned space limitation and expected heavy 
use, only day-use facilities would be provided on the Hayes Reservoir 
shoreline. These facilities would include necessary roads, parking 
areas, barriers and signs, a boat launching ramp, a picnic area, and 
water and sanitary facilities. A small storage building would be con-
structed for administrative purposes. Camping woul d best be accommodated 
on nearby national forest lands. 
Fishery and Wildlife Measur es and Mitigation 
The 1964 DPR Alternative would have an adverse effec t on the fishery 
resource as a result of inundation by Hayes Reservoir and daily surging 
flows on Diamond Fork from Dyne Powerplant. Compensation for those 
losses could be accomplished by anyone or a c ombination of several 
methods, as discussed in Chapter IV. Refinements in the mitigation 
analysis for this alternative would have to be accomplished before a 
definitive plan could be formulated. Such refinements would be made if 
this alternative is ultimately selected. 
Recommended mitigat ion for big game and other wildlife habitat 
losses for the 1964 DPR Alternative would include the acquisition, habi-
tat improvement, and intensive management of 3,748 acres of private land 
for wildlife purposes. Si x parcels of land would be acquired including 
five separate ownerships. Parcels to be included are D, K, P, R, S-3, 
and S-4 (Figure 9). Detailed management and habitat improvement plans 
would be cooperatively formulated for each land parce l and cover type 
by the Bureau of Reclamat ion , the Fish and Wildlife Service, the Forest 
Service, and the U,tah Division of Wildlife Resources. l-lildlife habitat 
improvement and management would be the primary ma nagement objective, 
with all other uses being subordinate to and compatible with this objec-
tive. Additional mitigation measures would be implemented during con-
struction and operation of the power system, as discussed for the recom-
mended plan. 
Other Mitigation Measures 
Construction specifications would be written and construction activ-
ities monitored by government personnel to ensure that protection of the 
environment is fully considered. Contractors would be required to comply 
with pertinent Federal, State, and local laws, orders, and regulations 
concerning the prevention and control of air and water p ollution and 
noise. Specific measures for air quality; noise; water quality; land 
preservation and restoration; archeological, historical, and paleonto-
logical resources; visual resources; electrical effects; and other con-
siderations are the same as for the recommended plan. 
PROJECT RESERVOIR AND POWERPLANT OPERATION 
Annual flows through the power system would be the same for the 
1964 DPR Alternative as for the recommended plan. Operation of the 
powerplants would vary primarily in relation to the variation in flows 
from season-to-season and year-to-year. The surface elevation of Syar 
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Reservoir would fluctuate a maximum of about 27 feet on a daily basis. 
Sixth Water Reservoir would fluctuate a maximum of about 23 feet on a 
daily basis. Hayes Reservoir would be used mainly to store water for 
use during the i rrigation season. It would fluctuate only minimally on 
a daily basis and a maximum of about 100 feet on a seasonal basis. 
OTHER PLANNING CONSIDERATIONS 
Actions Required to Implement the Plan 
Federal water quality permits and State permits for installation of 
sanitary or industrial pollution control facilities, including turhidity 
control equipment, would be the same as for the recommended plan, as 
would requirements for Western to complete a flood plains/wetlands as-
sessment. 
Acquisition of Land for Project Features 
Acquisition of lands for the 1964 DPR Alternative would be accom-
plished in the same manner as for the recommended plan. About 6,400 
acres would be required for project features and material source areas, 
as shown in Table 15. 
Public Safety 
As with the recommended plan, the final design of Syar, Sixth Water, 
and Hayes Dams would be conducted in accordance with Reclamation policy 
for dam safety. Crite ria would be developed and strictly followed for 
filling the reservoir s and monitoring the dams for safety. Safety pro-
cedures to protect the public around project facilities would be fol-
lowed as discussed under the recommended plan. 
Relocations 
A total of 1,515 acres of private agricultural land in two owner-
ships would be acquired for Hayes Reservoir. One of the properties in-
cludes a home and farm structures near the mouth of Diamond Fork Canyon. 
Relocation procedures would be the same as for the recommended plan. 
About 3.7 miles of roads would be inundated and would be relocated. 
Syar Reservoir would inundate 0.3 mile of an existing Forest Service 
road, which would be replaced by about 0.6 mi Ie of new road. Hayes 
Reservoir would inundate 3.4 miles of paved county road, which would be 
replaced by about 4.8 miles of new road. No power transmission or tele-
phone lines would be relocated. Provisions for livestock permittees who 
would lose their grazing privileges would be the same as for the recom-
mended plan. 
Construction Activities and Schedule 
Construction act i vities for the 1964 DPR Alternative would be con-
ducted over a period of about 4 years and in the same manner as for the 
recommended plan. 
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Table 15 
Lands for project features--
1964 DPR Alternative 
(Unit--acres) 
ALTERNATIVES 
Ownership or administration 
Uinta 
Project feature/type of acquisition 
Syar Tunnel 
Reclamation withdrawal 
Syar Dam, Reservoir, Powerplant, 
Surge Tank, and Penstock 
Reclamation withdrawal 
Corona Aqueduct;. Sixth Water Dam, Res-
ervoir, Powerplant, Surge Tank, and 
Penstock 
Reclamation withdrawal 
Dyne Powerplant, Penstock, and 
Aqueduct 
Reclamation withdrawal 
Hayes Dam and Res~rvoir 
Reclamation withdrawal 
Forest Service land use authori-
zation 
Fee title 
Access roads 
Fee title 
Forest Service land use authori-
zation 
Transmission lines 
Forest Service land use authori-
zation 
Wildlife mitigation and improvement 
Perpetual easement or fee title 
Developed recreation sites 
Material source areas 
Reclamation withdrawal 
Total 
87 
Private 
1,515 
38.8 
3,748 
10 
5,311.8 
National 
Forest 
36.2 
70 
151 
26.6 
88 
18 
297 
141 
10 
270 
1,107.8 
Total 
36.2 
70 
151 
26.6 
88 
18 
1,515 
38.8 
297 
141 
3,748 
20 
270 
6,419.6 
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No Power Alternative 
PLAN ACCOMPLISHMENTS AND CONCEPT 
The No Power Alternative (Figure 22) would consist of a new tunnel 
and pipeline to accomplish the transbasin diversion of water from Straw-
berry Reservoir without power generation. The transbasin diversion 
would provide water for irrigation and municipal and industrial uses by 
the M&I and I&D Systems. In' addition, recreation facilities would be 
provided, stream fisheries would be enhanced, and wildlife losses would 
be mitigated. 
NO POWER ALTERNATIVE 
DIAMOND FORI< 
PIPELfNE 
= = = = POTENTIAL TUNNEL 
~ I • • • I POTENnAL ~LfN£ 
FIGURE 21 
N. 
At the Strawberry Tunnel inlet at Strawberry Reservoir, water would 
enter the proposed Syar Tunnel and be conveyed to the tunnel outlet in 
Stxth Water Canyon. From the outlet, part of the water would enter Sixth 
Water Creek, Diamond Fork, and the Spanish Fork River. Because of high 
flow levels, the remainder would be conveyed to the river in the Diamond 
Fork Pipeline. 
Some existing roads would be improved to facilitate construction 
and operation. Facilities for operation and maintenance would not be 
required. 
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Recreation facilities would consist of a recreation area along Dia-
mond Fork just below the Monks Hollow Damsite and a trailhead downstream. 
Approximately 612 acres of private land would be acquired and developed 
to mitigate wildlife losses. 
PROJECT FACILITIES AND MEASURES 
Under the No Power Alternative, water would be conveyed through the 
new 4. 2-mile-Iong Syar Tunnel, beginning near the existing Strawberry 
Tunnel inlet and ending in Sixth Water Canyon about a mile below the out-
let portal of the existing tunnel. Because of high flow levels, the 
400-cfs capacity Diamond Fork Pipeline would be c onstructed to carry a 
portion of the flows about 18.3 miles from the discharge point of the new 
tunnel to the Spanish Fork River. The remainder of the water would flow 
through the Diamond Fork channel. The buried concrete pipeline would be 
located along the north side of Sixth Water and Diamond Fork Canyons to 
near the site of Monks Hollow Dam in the recommended plan. From that 
point it would follow the proposed alinement of the Diamond Fork Pipeline 
in the recommended plan (along the south side of the canyon) to the mouth 
of Diamond Fork. A number of pressure regulating stations would be used 
along the pipeline to control the flows. Recreation developments would 
consist of Monks Hollow Recreation Area and Lower Diamond Fork Trailhead 
(Figure 22) at the same locations and with the same facilities as in the 
recommended plan. No flood control would be provided under this alterna-
tive. Table 16 summarizes physical data for the features of the No Power 
Alternative. 
Table 16 
Summary data for project features--
No Power Alternative 
Syar Tunnel 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
Pipeline 
Length (miles) 
Diameter (feet) 
Capacity (cfs) 
4.2 
10.0 
875 
18.3 
7.25 
400 
The existing fisheries in Diamond Fork and Sixth Water Creek would 
undergo considerable enhancement as a result of the construction and 
operation of the Diamond Fork Pipeline, which would function to remove 
some of the existing high irrigation flows, as well as all Bonneville 
Unit water, from the stream channels through the operational flexibility 
of the system. Wildlife mitigation measures would be at a much reduced 
scale from the other alternatives because of lesser impact. The recom-
mended mitigation option would include 612 acres of private land, involv-
ing four parcels and three ownerships. The parcels are labeled C-4, P, 
S-3, and S-4 on Figure 9. Wildlife mitigation and improvement measures 
would include the acquisition, habitat improvement, and intensive manage-
ment of these private lands as well as other measures discussed under the 
recommended plan. 
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About 4.7 miles of existing roads would be improved to facilitate 
construction and operation of the tunnel and pipeline. All of these 
roads are located within the Uinta National Forest. . 
The Central Utah Water Conservancy District would operate and main-
tain the project facilities of the No Power Alternative. All construc-
tion specifications would be written, and construction activities would 
be monitored by government personnel to insure that protection of the 
environment is fully considered. Contractors would be required to comply 
with all relevant laws, orders, and regulations, as discussed under the 
recommended plan, in order to protect the envi ronment. 
OPERATION OF PROJECT FEATURES 
Under the No Power Alternative, water would be released through the 
Strawberry Tunnel to meet demands in the Bonneville Basin. The project 
would be operated in a manner to ensure that flows in Sixth Water Creek 
and Diamond Fork did not exceed historical flows with operation of the 
existing Strawberry Valley Project. 
OTHER PLANNING CONSIDERATIONS 
Actions Required to Implement the Plan 
Federal water quality permits and State permits for installation of 
sanitary or industrial pollution control facilities, including turbidity 
control equipment, would be the same as for the recommended plan. 
Acquisition of Land for Project Features 
Acquisition of lands for the No Power Alternative would be accom-
plished in the same manner as for the recommended plan. About 900 acres 
would be required for project features and material source areas, as 
shown in Table 17. 
Other 
Safety procedures to protect the public around project facilities 
would be followed as discussed under the recommended plan. No reloca-
tions would be required with this alternative. Construction activities 
for the No Power Alternative would be conducted over a period of about 
5 years and in the same manner as for the recommended plan. 
Alternative Operation 
The operation of each alternative for the Diamond Fork Power System 
and its associated impacts as discussed in this document is based on re-
lease patterns that would be required with the entire Bonneville Unit in 
place, particularly the I&D System. This operation would be consistent 
with the programmatic Final Environmental Statement for the Bonneville 
Unit. As stated previously, a Draft Environmental Impact Statement 
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Table 17 
Lands for project features (acres)--
No Power Alternative 
Ownership or administration 
Uinta 
National 
Project feature/tlEe of ac~uisition Private Forest Total 
Syar Tunnel 
Reclamation withdrawal 25.3 25.3 
Pipeline 
Reclamation withdrawal 96.4 96.4 
Temporary constr~ction easement 87.4 87.4 
Perpetual easement 14.7 14.7 
Reserved right-of-way 13.3 13.3 
Access roads 
Forest Service land use authori-
zation 57 57 
Wildlife mitigation and improvement 
Perpetual easement or fee title 612 612 
Tota"! 727.4 178.7 906.1 
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covering the site-specific impacts of the I&D System--the final major 
segment of the Bonnevi l le Uni t --i s scheduled for 1985~ However, if a 
decision is made to not construct the I &D System, a n alternative opera-
tion of the Diamond Fork Power System would be required and additional 
NEPA compliance would be necessary. 
The alternative operation would consist of project releases to Utah 
Lake to accomplish an exchang~ from the lake to Jordanelle Reservoir for 
the M&I System and to develop full s ervice agricultural lands in the 
Mosida area on the southwe st side of Utah Lake. The water supply for 
south Utah County woul d be released from St r awberry Reservoir and de-
livered through existing conveyance facilit i es for supplemental service 
irrigation and municipal and industrial use. 
'The pattern of water releases to Utah Lake would be very flexible. 
Minimal releases could be made during periods of high runoff to help 
control flooding. A patter n similar to the existing Strawberry Valley 
Project releases could be f ollowed during the summer irrigation season, 
and delivery of the remaining portion of the transbasin diversion coulrl 
be spread out over the rest of the year to minimize adverse impacts to 
the Spanish Fork River. One possible release pattern would include re-
leases of 550 cfs from mid-June through the end of August (this flow 
would include Strawberry Valley Project water). The remainder of the 
water could be released during the remaining months at an average rate 
of approximately 200 cfs. 
Wildlife Mitigation Options Considered 
Several wildlife mitigation options for each project alternative 
were developed by the interagency biological team. The recommended 
option for each alternative was discussed earlier in this chapter. The 
recommended option and alternatives are presented in Table 18 in order of 
priority of consideration. Land parcels are shown in order of the 
priority they were considered (left to right) for each option. Various 
combinations of private lands (single ownership and multiple ownership), 
Forest Service lands, and a combination of forest and private lands were 
considered. 
Land parcels and mi tigation options were evaluated prior to the 
Thistle landslide. Subsequent reevaluation shows that the landslide, 
Thistle Lake, and the resulting highway and road relocations would render 
parcels C-4 and K substantially less valuable as potential mi tigation 
lands and would slightly affect parcels S-4, FS-3, C-5, and C-6. Con-
sidering all factors, the impacts on these land parcels would not reduce 
the value of the total mitigation options sufficiently to cause a sig-
nificant change in the mitigation plans for the project alternatives. 
However, the reduced values referred to were taken into account for the 
recommended Sixth Water Flow Through Alternative mitigation options 
given in Table 18. 
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The options not recommended for each alternative would provide a 
more uneven distribution of wildlife mi tigation values than .the recom-
mended options, because they are slanted more toward compensation for 
individual species. If one of these options were selected, the acquisi-
tion, habitat improvement, and management criteria would be implemented 
as discussed for the recommended options. The result, however, would be 
a lesser degree of mitigation than recommended for each alternative. 
In most cases, the pri vate land options provide the best potential 
for habitat improvement and the resulting increase in wildlife popula-
tion. This is the result of a more diverse cover-type selection and 
the present single-use (primarily livestock grazing) management, while 
Forest Service lands are less diverse in cover types and are managed 
under a multiple-use concept, with wildlife already receiving some 
management consideration. 
The Forest Service does not favor the use of forest lands specifi-
cally for wildlife mitigation because of its legislative mandate for 
mul tiple-use management. Also, changing management emphasis to the 
single purpose of wildlife benefits would result in added and significant 
social and economic impacts to both current and future forest users 
beyond direct impacts of the Diamond Fork Power System features. For 
example, livestock grazing would have to be reduced about SO percent 
on any forest lands set aside for wildlife in order to meet the specified 
mitigation objectives. Additionally, this type of management change 
would create substantial administrative and financial difficulties for 
the Forest Service in adjusting present and proposed management plans and 
would require a refprmulation of the draft management plan for the Uinta 
National Forest, which has rece i ved considerable public review and input. 
Acquisition of the recommended or alternative wildlife lands in the 
Diamond Fork area may not be attainable under perpetual easement, fee 
title, or other methods because of incompatibility with current or future 
administrative policies. If this situation exists, then lands outside of 
the project area may be considered for wildlife mitigation. This may 
include acquisition of lands in the Spanish Fork Canyon area which have 
been identified as having potential mitigation value by the Utah Division 
of Wildlife Resources. Another possibility would be to attribute wild-
life mitigation values for the Diamond Fork Power System to excess lands 
which have already been acquired for wildlife purposes in the Currant 
Creek and Strawberry River drainages. If any of these alternatives are 
considered, Reclamation would fully coordinate the details and evalua-
tions with all cooperating agencies. Additional NEPA compliance and 
public involvement would be accomplished as needed. 
Comparative Analysis of Recommended Plan and Alternatives 
Basis for impact analysis 
To provide a meaningful evaluation of the five power system alter-
natives, impacts expected to resul t from each have been compared to 
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Table 18 
Wildlife miti~ation oEtions . 
Land ,earcelsI7 
Recommended mitigation Private Forest Service Total 
oEtions and alternatives C-5 C-627 P C-4 K S-3 S-4 D C-2 C-3 R S-2 B S-l C-1 1 2 3 · 4 5 6 acres 
Sixth Water Flow Through 
~/4,000 1. All private lands X X X X X X · X X X X 
2. All private lands X X X X X 3,814 
3. Forest and private X X X ~/3,131 
4. All private lands X X X X X X 4,791 
5. All forest lands X X X X 4,279 
Fifth Water Pumped Storage 
1. All private lands X X X X X X 4,443 
2. All private lands X X X X X X X X 3,878 
3. Forest and private X X X 2/3,615 
4. All private X X X X X X X X X 4,839 
5. All forest lands X X X X X X 4,678 
Sixth Water Pumped Storage 
1. All private lands X X 2,455 
2. All private lands X X X X X X 3,848 
3. Forest and private X X ~/2,569 
4. All forest lands X X X X 2,713 
1964 DPR 
1. All private lands X X X X X X 3,748 
2. All private lands 
(single owner) X X X X .3,397 
3. Forest and private X X 2/2 , 569 
4. All private lands X X X X X X 2,241 
5. All forest lands X X X X 2,713 
No Power 
1. All private lands X X X X 612 
2. All forest lands X 424 
3. All private lands X 1,046 
4. All private lands X X X X 1,058 
5. All Erivate lands X 1,409 
1/ Shown in Figure 9. 
2/ Parcel C-6, for these alternatives, includes 352 acres of Parcel R. 
3/ The mitigation requirement is only 4,000 acres of the total 4,763 acres contained in these land parcels. 
4/ Private, 1,971 acres; Forest Service, 1,160 acres. 
5/ Private, 2,455 acres; Forest Service, 1,160 acres. 
6/ Private, 1,409 acres; Forest Service, 1,160 acres. 
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conditions expected in the future without additional Federal development 
of the Bonneville Unit. This future without condition was developed by 
inventorying existing conditions and projecting expected changes into the 
future. This condition is partially described in the Final Environmental 
Statement for the M&I System. In addition, this condition is based on 
the assumption that recreation and electrical energy uses and population 
will continue to increase in the area affected by the power system and 
that the draft management plan for the Uinta National Forest will be 
implemented. The draft management plan assumes development of the Dia-
mond Fork Power System and includes some common features. Impacts 
associated with the common features and appropriate mitigation measures 
are included in this statement for each alternative because the power 
system is expected to be completed prior to implementation of all meas-
ures included in the management plan. 
The M&I System Final Environmental Statement included an alterna-
tive which provided for an average annual transbasin diversion of 197,600 
acre-feet of water through Diamond Fork Canyon without power development. 
Facilities associated with this No Power Alternative would be the mini-
mum required to maintain the basic integrity of the Bonneville Unit. 
Because of changing conditions and a lack of data in some areas, impacts 
associated with this alternative were not adequately discussed in that 
statement. If it had been possible to more thoroughly evaluate these 
impacts, the No Power Alternative would have been the basis for com-
parison with the power alternatives described in this statement on the 
Diamond Fork Power System. To comply with NEPA, the No Power Alternative 
has been included in this statement and compared with the future without 
condition al?ng with the power alternatives. In this manner, impacts 
not previously evaluated are considered. 
If the No Power Alternative were selected for implementation, addi-
tional planning and NEPA compliance may be required. This compliance 
could be accomplished through a supplement to the M&I System Final Envi-
ronmental Statement or the future statement on the I&D System. 
Comparative analysis of features 
The major features of each alternative plan are compared in Table 
19. Construction costs and net benefits for each alternative are 
also compared in the table. The feature sizes and costs are based on 
appraisal-level designs and estimates and January 1983 prices. As the 
designs for the recommended plan are refined, the sizes and capacities of 
the features may change somewhat, but the basic configurations and loca-
tions should remain the same. 
Comparative analysis of impacts 
Each of the alternatives considered for the power system would 
result in varying impacts on the future without condition. A summary 
comparison of these impacts is presented in Table 20 and more detail is 
given in Chapter IV. The table presents net impacts resulting from im-
plementation of all recommended mitigation and/or enhancement measures. 
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Feature 
Syar Tunnel 
Syar Penstock 
Syar Powerplant 
Fifth Water Reservoir 
Fifth Water Dam 
Fifth Water Dike 
Fifth Water Penstock 
Fifth Water Pumped-Storage 
Powerplant 
Fifth Water Discharge Tunnel 
Fifth Wa ter Access Tunnel 
Fifth Wa tee Access Shaf t 
Fif t h Water Ventilat ion Shaf t 
Syar Rese r voir 
Syae Dam 
Corona Aqueduct 
Sixth Water Pens t ock 
Sixt h Water Poweeplant 
S1.xth Wa ter Reservoir 
Sixth Water Dam 
Dyne Aqueduct 
Dyne Penstock 
Dyne Powerplant 
Monks Hollow Reservoi r 
Monks Hollow Dam 
Monks Hollow Powerp1an t 
Diamond Fork Pipeline 
Diamond Fork Powerplant 
Wasat ch Aqueduct 
Hayes Reservoir 
Hayes Dam 
New access roads 
Existing access roads to be 
upgraded 
345-kV double-circuit trans-
mission line 
345-kV single-circuit trans-
mission line 
138-kV double-c ircuit t rans-
mi ssion lines 
138-kV single-circu i t trans-
mission line s 
46-kV tran8lUission l ines 
13.8-kV transmis sion lines 
Switchyards 
Substations 
Total generating capacity 
Total annual net energy 
Total construction cost.!.' 
Annual incremental net 
Table 19 
Comparison of alternatives 
Unit 
Capacity (ets) 
Diameter (feet) 
Length (miles ) 
Capacity (cfs) 
Diame ter (f eet) 
Length (miles) 
Capacity (MW) 
Annual e nergy (KWh) 
Total capacity ( acre-feet) 
Surface area at normal water 
surface elevation (acres) 
Height (feet) 
Material volume (cubic yards) 
Height (feet) 
Material volume (cubic yards) 
Capacity (cfs) 
Diameter (feet) 
Length (miles) 
Capacity (MW) 
Annual energy (KWh) 
Capacity (ets) 
Diameter (feet) 
Length (miles) 
Diameter (feet ) 
Length (miles) 
Width (feet) 
Height (fee t) 
Diameter (feet) 
Heigh t (feet ) 
Total capacity (acre- feet) 
Surface area a t normal water 
surface e levation (acres ) 
Height (feet) 
Material volume (cubic yar ds) 
Capacity (cfs) 
Diameter (feet) 
Length (miles) 
Capacity (ets) 
Diameter (feet) 
Length (miles) 
Capacity (MW) 
Annual energy (KWh) 
Total capacity (acre-feet) 
Surface sres at normal wate r 
surface elevation (acres) 
Height (feet) 
Material volume (cubic yards) 
Capacity (cfs) 
Di ameter (feet) 
Length (miles) 
Capacity (et s) 
Diameter (fee t) 
Length (miles) 
Capacity (MW) 
Annual energy (KWh) 
Total capacity (acre-feet) 
Surface aeea at normal wate r 
surface elevation (acres) 
Height (feet) 
Material volume (cubic yards ) 
Capacity (MW) 
Annual e nergy (KWh) 
Capacity (et s) 
Diameter (feet) 
Length (mile s ) 
Capacity (MW) 
Annual e nergy (KWh) 
Capacity ( ets ) 
Diameter (feet) 
Length (miles) 
Total capacity (acre-feet) 
Surface area a t normal water 
surface eleva tion (acres) 
Height (feet) 
Material volume (cubic yards) 
Length (miles) 
Length (miles) 
Length (mi'les) 
Lengt h (miles) 
Length (miles) 
Length (miles) 
Length (miles) 
Number 
Number 
MW 
MWh 
$1,000 
Sixth Water 
Flow 
Through 
600 
8.25 
6. 5 
600 
8.5 
.2 
12.6 
50 , 700 
910 
31 
88 
810 ,000 
1,300 
10 .0-11. 75 
0 .9 
1 ,300 
7. 5 
. 3 
74. 1 
137,100 
560 
19 
135 
510 ,000 
1 ,250 
10.75-11.5 
2.6 
1,250 
7 .75 
0.5 
67.7 
125,300 
1/32,800 
343 
250 
150 , 000 
5 . 0 
29 , 900 
450 
9.0 
6.9 
6 .8 
19 ,300 
32.9 
12.4 
10.0 
5.0 
.5 
3.6 
5 
2 
166.2 . 
362,300 
389 ,000 
Fifth Water 
Pumped 
Storage 
800 
10.5 
5.3 
800 
7.00 
0.2 
26 
76 ,857 
49,700 
530 
309 
5,000,000 
75 
185 ,000 
10,008 
28.5 to 21.5 
. 4 
1,140 
-226 , 110 
10,008 
28 . 5 
2.9 
20 . 0 
1.3 
33 
1,742 
15.0 
1,742 
32,800 
343 
250 
150 ,000 
9 .6 
39 ,640 
450 
9.0 
6 .9 
6.8 
19, 280 
22.4 
15.8 
8.5 
8.0 
4 
1 
1,182.4 
-90 ,333 
957 ,000 
Sixth Water 
Pumped 
StO'["age 
600 
9.50 
6.0 
600 
8.00 
0.2 
14.5 
56,870 
4,400 
70 
138 
4 ,408 ,000 
3,460 
17.00 
0.9 
3,460 
13.50 
0 . 3 
196.6 
79 , 180 
620 
20 
125 
351 ,000 
3,460 
17.00 
2.6 
3,460 
15.00 
0.5 
195.1 
65 , 730 
::Y32,800 
343 
250 
150,000 
9.6 
39,640 
450 
9.0 
6.9 
6.8 
17 ,910 
20.2 
19.1 
15 . 0 
.5 
3.6 
5 
2 
422.6 
259 ,330 
713,000 
1964 DPR 
400 
8 . 00 
6.0 
400 
6.75 
0.2 
10.5 
49 ,240 
930 
32 
88 
810,000 
1,600 
12 . 50 
0.9 
1,600 
10.00 
0 . 3 
90.0 
131 , 970 
1,020 
35 
150 
510,000 
600 
8.50 
2.6 
600 
7.00 
0.5 
33.0 
131 ,620 
200 
4.50-5.00 
10 . 2 
51,500 
680 
200 
5,963 ,000 
11.4 
16.3 
10.0 
5.0 
.5 
.8 
3 
2 
133.5 
312,830 
358,000 
benefita!/21 $1 , 000 17 ,200 104,000 29,100 11,500 
II January 1983 price level; includes engineering, overhead. and service facili ties. 
21 Net benef its are for the power increment only. Jj Includes 1,400 acre-feet e xclusively for flood control. Capacity at normal water surface elevation would be 31,400 acre-feet . 
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875 
10.00 
4.2 
400 
7.25 
18.3 
4.7 
178,700 
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Table 20 
Coml!arison of environmental i"l!acts of Diamond Fork Power S;tstem alternativec/ 
Environmental categorl 
Fish (lb/yesr)!I 
Streams 
Reservoirs 
Vegetation (acres) 
Permane nt 
Temporary!..! 
Wildlife indicato r species (HU)~/ 
Mule deer 
Bobcat 
Golden eagle 
Cooper's hawk 
Beaver 
Wildlife mitigation required--
En!:~:e:~~U!:!~~~~~acres) 
Water quality. 
S treams.!Q7 
Temperature ( · C).!.l/ 
Dissolved oxygen (ppm)W 
Turbidity 
Reservoir temperature ( ·C).!.§./ 
Fifth Water 
Monks Hollow 
Hayes 
Sixth Water 
Syar 
Reservoi r fluctuation (feet) 
Daily 
Weekday 
Fifth Water 
Monks Hollow 
Sixth Water 
Sya r 
Weekend 
Fifth Water 
Honks Hollow 
Sixth Water 
Syar 
Seasonal 
Fifth Water 
Honks Hollow 
Hayes 
Sixth Water 
Syar 
Cultural resourcea2/~/ 
Social 
Jobs.!.2/ 
Populatio~ 
Li vestock use 
AUM ' a!Y 
Han"ge .. ent cost to 
permittees ($) 
Esthetic~Y 
Recreation (RD)~~/ 
Geology and seiamicity31/ 
Net economic benefits ($1 ,000) 
Power enerated (HW) 
Future 
without 
conditionY 
~/2,184 
93,500 
93,500 
71 , 995 
17 , 556 
51,425 
2,365 
110 
NA 
0 
12/17 
-~/8 
'j.l 
NA 
NA 
NA 
NA 
NA 
No 
e xist ing 
reservoirs 
NA 
NA 
12,115 
51,000 
o 
460,895 
o 
o 
o 
Sixth Water 
Flow Throustd/ 
+2,321 
+77 5 
- 545 
- 280 
-45 
+150 
+59 
- 14 
-2 
4 ,000 
0 
-8 to +3 
-4 to 0 
++ 
NA 
9-15 
NA 
8-11 
7-10 
NA 
0 
4 
26 
NA 
0 
4 
26 
NA 
50 
NA 
0 
0 
0 
11,520 
1,900 
-570 
+24,000 
25,411 
+60,400 
o 
21,700 
166.2 
Fifth Water 
Pumped 
Storase 
+2,353 
+2,048 
- 1 ,021 
-411 
+50 
+221 
- 213 
- 14 
-1 
4,443 
0 
- 4 to +2 
-4 to 0 
!:!!../++ 
12-16 
13-17 
NA 
NA 
NA 
.!2/8(16) 
14(25) 
NA 
NA 
3(11) 
5(18) 
NA 
NA 
NA 
NA 
NA 
0 
33 , 285 
3,850 
-1,050 
+26,000 
22,135 
+100,400 
o 
140,100 
1 182.4 
Sixth Water 
Pumped 
Storase 
+2,321 
+837 
- 546 
- 297 
-10 
+99 
-169 
-14 
- 1 
2,4 55 
0 
-8 to +3 
-4 to 0 
++ 
NA 
9-15 
NA 
8-11 
7-11 
NA 
8(6) 
0 
54(38) 
NA 
5(5) 
0 
24 
NA 
38 
NA 
0 
0 
0 
22,230 
3,430 
-550 
+20,000 
25,411 
+60,400 
o 
51,700 
422.6 
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1964 DPR 
-683 
+1,337 
-855 
- 327 
+24 
+13l 
-292 
-12 
+14 
3,748 
0 
- 9 to +2 
- 4 to 0 
]2/-
NA 
NA 
9-15 
8-11 
7-10 
NA 
NA 
23 
27 
NA 
NA 
23 
27 
NA 
NA 
100 
0 
0 
0 
10,580 
1,750 
-820 
+14,000 
29,240 
~/ 
o 
17,600 
133 . 5 
No Power 
+2,066 
Yo 
-19 
-204 
+17 
+33 
+34 
-8 
-3 
612 
0 
-10 to +2 
-8 to 0 
+ 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
N" 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
5,230 
865 
-110 
o 
19,525 
+60,400 
o 
o 
o 
1 Impacts represent changes from the future without condition. Whe re this condition is not quantified, impacts shown are absolute 
values-:-
2/ Conditions expected in the future without additional Federal development of the Bonneville Unit. 
3/ Recommended plan. 
4/ Biomass values are applicable to wild t r out only. 
5/ Existing conditions. 
6/ A zero indicates no change. 
7/ All temporarily disturbed landscape would be rehabilitated to the extent practical. 
8/ Habitat units is a combined .. easure of quantity and quality of habitat. 
9/ Not affected by any project alternative. 
10/ The values given for the Fifth Water Pumped Storage, Sixth Water Flow Through, a nd Sixth Water Pumped Storage Alternatives are for 
Diamond Fork "'m .. ediately below Honks Hollow Reservoir . The values given for the 1964 DPR Alternative are for Sixth Water Creek i .... ediately 
below Sixth Water Reservoir and Diamond Fork below Three Forks . For the No Power Alternative, the values given are at Syar Tunnel outlet. In 
addi t ion , the values given apply to both conditions of water withdrawal from the enlarged Strawberry Reservoir. 
11/ Change from average .. onthly temperature in August. 
IT/ Average August temperature. 
TI/ Average of spot measurements taken throughout the year . 
14/ A significant reduction in turbidity and sed lment transport would result because project reservoirs would act as sediment traps, and 
existiiig irrigation f l ows would be placed in a closed system and would no longer carry a large historical sediment load . 
15/ A slightly adverse i .. pact over existing conditions would result fro .. high surging flows in Diamond Fork between Dyne Powerplant and 
HayesReservoir. 
16/ Temperature ranges given are maximum predic ted to occur when co ld water is withdrawn from the enl arged Strawberry Reservoir. When 
warm ;&"ter is withdrawn , expected temperature ranges would be 16· to 20· C for each reservoir under each alter:tative (maximum in August). 
17/ First number represents water fluctuation under projected initial operating conditions, whereas number i n parentheses represents fluc-
tuation under maximum conditions . 
18/ Bssed on surveys cover i ng 90 percent of the pro ject area. 
19/ Total number of direct and indirect jobs from project construction. 
20/ Population influx during peak construction year . 
TI/ Animal Unit Honths. 
22/ Numerical ratings prepared by the Forest Service for a relative comparison of effects . 
D/ Recreation-dsys (net annual use and increase expected in 1992). 
24/ A net loss of developed recreation use a nd an unidentifiable net loss of disbursed recreation use would result with this alternative. 
Further surveys woul d be required to identify specific disbursed recreation losses. 
25/ Available data indicate that with c urrent Reclamation design and <!onstruct ion practices, tbe proposed features .. ay be saf ely !>uilt 
and operated. 
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As shown in Table 20, only the 1964 DPR Al ternative would have an 
adverse effect on stream fi sheri e s. The other al ternatives would result 
in enhancement of the fisheries. This enhancement would result from the 
Diamond Fork Pipeline removing damaging excess flows from Diamond Fork 
and .thereby offsetting all adverse impacts from project construct ion and 
operation. Except for the 1964 DPR Al t e rnative, the power alternatives 
would essentially be equal in pounds of fish per year (wi t hout mitiga-
tion). The No Power Alter na t ive would be about the same as the future 
without condition. The 1964 DPR Alternat ive would cause a loss of about 
683 pounds annually. Th i s alternative would provide the largest reser-
voir fishery, mainly because of the size of Hayes Reservoir. Standing 
crop of fish under the Fi fth Wa ter Pumped Storage Alternative would be 
relatively high because of the size and habi tat qual i t y of Fifth Water 
Reservoir. 
Vegetative communities provide stabilizing soi l cover and are an 
integral part of habitat f or wildlife. Permanent losses would result 
from construction of main roads, powerplants , dams, and reservoirs. 
Temporary losses would be caused by installation of buried pipelines, 
excavation of borrow sites, and high intensi t y use of construction 
camps. The temporarily disturbed landscape would be contoured and the 
topsoil restored and reseeded shortly after construction work is fin-
ished. Ground cover suitable to stabilize soils is expected within 
several years, but about 25 years would be required for conditions to 
approximate existing spec i e s divers i ty and age distr ibution. The Fifth 
Water Pumped Storage Alternative would cause the greatest impact on 
vegetation, largely because of Fifth Water and Monks Hollow Reservoirs. 
The 1964 DPR Alte~native would have the next most significant effect, 
mostly because of inundation by Hayes Reservoir. The recomme~ded plan 
and the Sixth Water Pumped Storage Alternative would have similar im-
pacts, which would be much less than either the Fifth Water Pumped Stor-
age or the 1964 DPR Alternatives because the reservoirs would be smaller 
under these plans. The No Power Alternative woul d have minimal effects 
on vegetation. 
The Fifth Water Pumped Storage Alternative would require the most 
land for wildlife mitigation of a ll the alternatives, although, if the 
preferred mitigation plan is fully implemented, impacts would compare 
very favorably with the other alte rnatives. The No Power Alternative, 
consisting of a pipeline only, would be least harmful to wildlife. In 
general, mule deer, bobcat, and golden eagles would benefit slightly, 
while other species would experience losses. 
No significant impacts on any threatened or endangered species would 
occur with any of the alternatives. 
Comparisons for water quality impacts include temperature, dissolved 
oxygen, and turbidity for streams and temperature, dissolved oxygen, and 
nutrients for reservoirs. For stream temperatures, the recommended plan 
would produce conditions that deviate from present conditions more than 
the Fifth Water Pumped Storage Alternative, but less than most of the 
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other alternatives. In terms of dissolved oxygen, all of the alterna-
tives are basically equal in impact, except the No Power Alternative 
which would have greater impact s at times. As explained in footnotes 14 
and 15 of Table 20, surging flows in Diamond Fork under the 1964 DPR 
Alternative would cause a slight increase in relative background tur-
bidi ty, and the other power alter natives woul d significantly decrease 
existing turbidity because reservoirs function as traps for suspended 
sediment and excess flows are .placed in pipe. 
Reservoir water temperatures would largely be a function of the 
depth from which water is drawn from the enl a rged Strawberry Reservoir. 
As explained in Chapter IV, during the June through September period 
when temperatures in Strawberry Reservoir would vary with depth, water 
would come from warmer water layers about 5 to 15 percent of the years. 
During 60 to 80 percent of the years, water would come from deeper, 
colder layers, and during the remainder of the years from somewhere in 
between. To compare alternatives, estimated temperatures for the most 
prevalent expected conditions are given in Table 20. The recommended 
plan would provide the greatest temperature variation from present con-
ditions as explained above. Conditions in Sixth Water and Syar Reser-
voirs would be similar in all alternatives. Hayes Reservoir would be 
similar to Monks Hollow Reservoir under the recommended plan and Sixth 
Water Pumped Storage Alternative. All reservoirs would be classified as 
eutrophic because of high nutrient loadings. However, significant eutro-
phication problems are not expected because of water level fluctuations 
and short detention times, particularly in the smaller reservoirs. 
The ope~ation of Strawberry Reservoir would not vary significantly 
with any of the five alternatives. The maximum difference in reservoir 
surface elevation would be about 8 feet between alternatives. 
All of the power alternatives would have limitations on reservoir 
value for recreation. The extent of daily and seasonal changes in res-
ervoir water levels largely determines the value of the impoundment for 
recreation use. The greater the fluctuation, the lower the value for 
recreation. A key factor in relating reservoir fluctuation to recrea-
tion value is whether the daily water level changes occur on weekdays 
or on weekends, when recreation use would be heaviest. For the Diamond 
Fork Power system, a meaningful comparison of alternatives is limited be-
cause the plans have different features. The downstream reservoir for 
the flow-through alternatives would be operated as a regulating reser-
voir, serving a demand which is predominantly for irrigation. For this 
reason, the reservoir would be drawn down cons iderably during the irri-
gation period and recharged by the transbasin diversion during the non-
irrigation period in the winter. The forebay and afterbay reservoirs 
for the pumped-storage alternatives would fluctuate daily and weekly as 
the result of the daily movement of relatively large volumes of water 
between them. This movement of water, however, would also eliminate the 
seasonal drawdown effect on the downstream reservoir. Under the Fifth 
Water Pumped Storage Alternative, weekend fluctuations of both reservoirs 
would be substantially less than what would occur on weekdays. With the 
99 
CHAPTER III ALTERNATIVES 
Fifth Water Pumped Storage Alternative. no seas o na l reservoir f luctua-
tions would occur. Under the r e commended plan and the Sixth Hate r Pumped 
Storage Alternative, Monk s Hollow would be s table daily but would be 
drawn down 50 feet and 38 fee t , respectively , over t he recreation sea-
son, . severely limiting its recreation value. Hayes Reservoir, under the 
1964 DPR Alternative, would experience a seasonal drawd own of 100 feet. 
Syar Reservoir would have li t t l e recreational value under any of the 
plans because of its large dai ly fluctuation. Six th Water Reservoir 
would be stable under the Sixth Water Pumped Storage plan but would 
fluctuate greatly under the r ecommended plan and t he 1964 DPR Alterna-
tive. 
Based on surveys of 90 percent of the pro j ec t feature sites, no 
cultural resources would be affected by any o f the alternatives. 
All significant social impacts would occur during construction. No 
significant adverse postconstruction impacts would occur as a result of 
any of the alternatives. 
During construction, all of the alternatives would result in a 
population inmigration to Utah County. For the peak years of construc-
tion (the second and third years for all except the Fifth and Sixth 
Water Pumped Storage Alternatives, which would peak in the fifth and 
fourth years, respectively ), population impacts would vary considerably 
among alternatives (Table 20). Population impacts are important because 
they are a measure of the magni tude of a number of soc i a l impacts. As 
Table 20 indicates, the two pumped storage alternatives are roughly 
equal in impact, t~e recommended plan and the 1 964 DPR Alternative are 
roughly equal to each other and approximately half as great as the 
pumped storage alternatives, and the No Power Alternative is only a 
fourth as great. 
A number of primarily beneficial economic impacts are expected in 
Utah County, as shown in Table 20. The Fi fth Water Pumped Storage Alter-
native would result in the most benefits, with Sixth Water Pumped Storage 
second. The addition of a number of jobs should be considered a major 
social benefit. 
Five sets of infrastructure and values impacts have been identified: 
(1) housing, (2) education, (3) health and medica l care, (4) transporta-
tion, and (5) other. 
Impacts on livestock production are compared using two important 
indicators: animal-unit-months (AUM's) and cost of grazing management to 
the permi ttees currently using forest lands. The Fifth Water Pumped 
Storage Alternative would result in the greatest amount of grazing loss 
because of the relatively large surface area of Fifth Water Reservoir. 
The recommended plan and the Sixth Water Pumped Storage Alternative 
would have much lower decreases in grazing use. Inundation of land by 
Hayes Reservoir would raise the loss of AUM's under the 1964 DPR Alter-
native to a relatively high level. The No Power Alternative would re-
sult in the smallest loss. The absolute reduction in AUM's would be 
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small, ranging from 5 to 10 percent. In t erms of expense to the per-
mittees, the impacts would be much more significant. ° The reservoirs) 
particularly Monks Hollow, would block existing access routes to key 
areas, forcing the permittees to truck or t r ail their animals over much 
longer distances. The Fifth Water Pumped Storage Alternative would in-
crease expenses by approximately SO percent. The other power alter-
natives would result in expense increases ranging from 27 to 47 percent. 
The 1964 DPR Alternative would have a lesser impact than the other power 
alternatives, because there would be no Mo nks Hollow Reservoir. The No 
Power Alternative would have no effect o n expenses. 
Esthetic impacts were evaluated using a Forest Service method based 
on visual changes that can be observed from travel routes on national 
forest land. Thus, the more project features are visible, the more 
significant the impact. Table 20 presents an overall relative comparison 
of alternatives. Based on the Forest Service analysis, each of the 
alternatives would cause significant scenic modifications. The 1964 DPR 
Alternative would result in the greatest decrease in scenic value, while 
the No Power Alternative would have the least impact. Reservoirs a ore 
viewed as positive, but limited, elements because of water level fluctu-
ation. The transmission line would be the most visible feature. 
Recreation use has been utilized to evaluate the impacts of each 
alternative on existing recreation in the project area. Mostly because 
of Fifth Water Reservoir, the Fifth Water Pumped Storage Alternative 
would provide the greatest increase in recreation use. The recommended 
plan and the Sixth Water Pumped Storage Al ternative and the No Power 
Alternative ~ould increase the use potential by only 60 percent of that 
of the Fifth Water Pumped Storage Alternative. Under the 1964 DPR Alter-
native, large fluctuations in the flows of Diamond Fork below Dyne 
Powerplant and the draining of Hayes Reservoir during the summer for 
irrigation would cause an unquantified loss of recreation use. The 
fluctuating and high streamflows would force the closure of two existing 
Forest Service campgrounds, and Hayes Reservoir would have little rec-
reation potential. 
Available geological and seismic data indicate that, using current 
Reclamation design and construction practices, the features of all the 
alternatives under consideration could be safely built and operated. 
The Fifth Water Reservoir impoundment might raise underground fluid pres-
sures, which could increase the possibility of subsurface activity. 
Net economic benefits indicate the value of the project benefits in 
dollars, less total annual costs. This parameter gives an overall indi-
cation of the economic status of each alternative. The Fifth Water 
Pumped Storage Alternative, because it would provide the most peaking 
power, would have by far the greatest net benefits. The Sixth Water 
Pumped Storage Alternative would produce only about 40 percent of the 
net benefits provided by the Fifth Water Pumped Storage Alternative. 
Net benefits from the recommended plan and the 1964 DPR Alternative 
would be about 15 percent of those for the Fifth Water Pumped Storage 
plan. 
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A comparison of power production among the a l ternatives parallels 
that for net benefits. The greater t h e amount o f total and peaking power 
production, the greater the net bene f i ts • 
. Table 20 indicates that the No Power Alternative would cause the 
least adverse environmental impact. It would, therefore , be the most 
environmentally acceptable plan. The No Power Alternative, however, 
is not recommended because it would .not provide h ydroelectric power--the 
major objective of the Diamond Fork Power System. 
Benefit-Cost Analysis--Bonneville Unit 
The Diamond Fork Power System is an integral part o f the Bonneville 
Unit, and its costs are part of the project costs of the entire unit. 
Also, benefits from power generation, along with those from municipal 
and industrial water, irrigation, flood control, and fish and wildlife 
enhancement, contribute to the benefit-cost analysis of the entire unit. 
A preliminary cost-benefit evaluation of the Bonneville Unit, includ-
ing the Sixth Water Flow Through power system, has a benefit-cost ratio 
of 1.88, based on the authorized Bonneville Unit interest rate. 
Othe r Alternatives Studied 
Other alternatives studi ed for the Diamond Fork Power System in-
clude (1) the Fifth, Water Flow Through Alternative , (2) the Sixth Water 
Flow Through Alternative with Strawberry Tunnel Rehabilitation, (3) an 
alternative proposed by a local utility company t hat is similar to the 
recommended plan, (4) a Strawberry Tunnel enlargement with four flow-
through powerplants, and (5) a Tie Fork Alternative. The first three 
alternatives are considered variations of the recommended plan. These 
five alternatives and the reasons for their elimination from f urther 
consideration are discussed briefly below. 
Under the Fifth Water Flow Through plan, water would flow from 
Strawberry Reservoir through the proposed Syar Tunnel into Fifth Water 
Pen~tock and Powerplant and then into Fifth Water Re s ervoir. The tunnel 
would follow the same alinement and Fifth Water Dam would be located at 
the same site as in the Fifth Water Pumped Storage Al ternative. From 
Fifth Water Reservoir, water would be released through t h e Fifth Water 
Tunnel into Sixth Water Penstock and Powerplant and then into Sixth 
Water Reservoir (at a site slightly downstream from its site in the rec-
ommended plan). From Sixth Water Reservoir, the water would flow 
through the Dyne Aqueduct and Dyne Penstock and Powerplant into Monks 
Hollow Reservoir (at the same site as in the recommended plan). From 
this reservoir, the water would pass through Monks Ho llow Penstock and 
Powerplant and then be conveyed through the Diamond Fork Pipeline to the 
Diamond Fork Powerplant. This alternative was eliminated because pre-
liminary analysis indicated that it had lower net benefits than the 
recommended plan. 
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Topography and Scenery 
Existing conditions 
The Diamond Fork Power System would ·be located in the Diamond Fork 
drainage within the Uinta National Forest of the rugged and scenic 
Wasatch Mountain Range. Elevat i ons of project feature sites range from 
about 7,600 feet down to about 5,000 feet. Features of the various 
alternatives would be located primarily in Diamond Fork, Sixth Water, 
and Fifth Water Canyons, all of which are narrow, steep-walled canyons 
containing perennial streams as well as popular hot springs and hiking 
trails. Diamond Fork is a tributary of the Spanish Fork River, which is 
tributary to Utah Lake. Before terminating in Utah Lake, the Spanish 
Fork River flows past the community of Spanish Fork in south Utah Valley. 
Environmental impacts 
RECOMMENDED PLAN 
Temporary and permanent landscape disturbance would be apparent from 
t he placement of permanent project features such as roads, dams, power-
plants, and ~ransmission l i nes and from loss of native vegetation and 
natural landscape resulting f rom construction of these features. 
Changes in topography a nd the natural shape of the landscape, im-
pacts on vegetation, and visual impacts on the esthetic quality of the 
mountainous terrain from above-ground project features would be mitigated 
t o the extent practica'l through the mi tigation measures discussed in 
Chapter III. These measures would include revege t ation of denuded areas 
and placement of features such as transmission towers and lines in in-
conspicuous areas where feasible. 
Duri ng project construction, increased human activity, heavy machin-
ery, material processing, powerline installation, and surface excavations 
would temporarily detract from the scenery. Such detractions, however, 
would be visible only in localized areas where construction was occur-
ring. The reservoir basins would be unattractive until filled. Excava-
tions for tunnels, aqueducts, roads, powerlines, and other facilities 
would create sections of cleared land until vegetat i on could be reestab-
lished. Successful restoration of visual appeal by revegetation of these 
areas would probably take 5 to 10 years and up to 25 years to reach full 
maturity or preproject conditions. 
Project impacts on the scenery were evaluated using the U.S. Depart-
ment of Agriculture's National Forest Landscape Management, Volume 2. 9 
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Its system of landscape evaluation establishes rat ings for various types 
of landscapes that are visible from travel r outes on national forest 
land. The Forest Service has applied the system to the lands in the 
Diamond Fork area. 
The following types of features or landscape modifications located 
in visually sensitive areas would have significant adverse impacts under 
the rating system used by the Forest Service: (1) transmission lines, 
towers, and substations; (2) powerplant structures and visible pen-
stocks; (3) double-lane roads; (4) aqueducts, both buried and above 
ground; (5) dam structures; (6) exposed reservoir shorelines; (7) mate-
rial source areas; and (8) recreation developments (i.e., major com-
pounds). After assessing the Diamond Fork drainage in terms of its 
vegetative regeneration ca"pability, steepness of slopes, viewing dis-
tance between the project features or modifica tions and the observer, 
and other factors, each type of feature or modification listed above was 
analyzed for the recommended plan and alternatives to determine the net 
increase or decrease in visual rating from existing conditions. The 
tabulation below ranks the alternatives according to their impacts on 
the visual resource. Ranking No. 1 represents the least adverse visual 
impact, while ranking No. 5 represents the greatest . 
Adverse 
Alternative rating Rank 
No Power 19,525 I--
Fifth Water Pumped Storage 22,135 2 
Sixth Water Pumped Storage 25,411 3 and 4 
Sixth Water Flow Through 25,411 3 and 4 
(recommended plan) 
1964 DPR 29,240 5 
Some of the measures which would mitigate the visual impacts of the 
various alternatives are discussed in Chapter III. The procedure for 
implementing these and other me~sures would be to coordinate them with 
the d"evelopment of project designs and specifications. 
The major impact on scenery and topography would result from con-
struction of the reservoirs and the pipeline down Diamond Fork Canyon. 
The next most significant impact would result from the construction and 
upgrading of roads along Diamond Fork and Sheep Creek. Although such 
areas would be contoured to match the existing landscape as much as 
possible and revegetated with native grasses, shrubs, and forbs, it would 
probably take 20 to 50 years for the pinyon-juniper, mountain brush, and 
riparian ecosystem communities to return to conditions similar to those 
which now exist. 
Where helicopters are used in the construction of transmission 
lines, the amount of vegetation disturbed would be reduced. Clearing 
would be limited to the specific areas actually needed for the project, 
such as around structure sites, or to areas where vegetation must be 
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removed to prevent damage to conductors or other facili t ies. A feather-
ing technique would be used to soften the edges of the cleaiings. All 
areas where excavation or total removal of vegetation occurs would be 
reco~touredJ fertilized, and reseeded in consultation with the Forest 
Service. 
Structures, switchyards, and substations would be sited and de-
signed to minimize visual impacts. " The use of nonreflecting conductors 
is planned to further reduce visual impacts. Colored concrete footings 
and dulled finish towers may be used if appropriate. All construction 
~reas would be cleaned and all debris and rubbi sh removed after construc-
tion is completed. All visual mitigation would be coordinated with the 
Forest Service. 
OTHER ALTERNATIVES 
Since all power alternatives would consist of essentially the same 
kinds of project features (i.e., roads, dams, powerlines, etc.), their 
impact on topography would be similar to that of the recommended plan. 
Mitigation measures to compensate for such impacts would also be simi-
lar. 
The impact on scenery for the alternatives would differ somewhat 
from the recommended plan. The Fifth Water Pumped Storage Alternative 
would have the same impacts, except that Fifth Water Reservoir would 
be constructed in place of Sixth Water Reservoir. Fifth Water Reservoir 
would be larger than Sixth Water Reservoir and, because it would be 
located on a major travel route, would be seen by more people. The 
result would be greater enhancement of the landscape from thts alter-
native. Since Fifth Water Reservoir would be larger, the visual impacts 
would be greater. The impacts to scenery for the Sixth Water Pumped 
Storage Alternative would be the same as for the r ecommended plan. Hayes 
Reservoir of the 1964 DPR Alternative would not have the impacts on sce-
nery of Monks Hollow Reservoir. Hayes Reservoir would be seen by more 
individuals "and the reservoir would be larger. The larger body of water 
seen by more users would be more valuable in the scenery. A major draw-
back to the impact on the scenery under this alternative would be to the 
stream. Under this alternative, peak flows would increase. Extensive 
erosion would occur. The recreation areas would be closed because of 
the hazardous waters. The water in the river would enhance the appear-
ance; however, the erosion and damage caused by the erosion would affect 
several miles of river and the adjacent landscape. The result would be 
that more landscape would be degraded than improved. The No Power Alter-
native would be similar to the recommended plan and the Sixth Water 
Pumped Storage Alternative with respect to impacts on scenery; however, 
there would be no powerlines or dams to detract from the landscape under 
this alternative. 
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Existing conditions 
Vegetation communities within the project area are divided into 
seven groups (Figure 23). These communities and their respective acre-
ages and percentages of the ~otal study area (93,500 acres) are listed 
in the tabulation below . 
Vegetation type 
Agriculture 
Aspen-conifer 
Mountain brush 
Pinyon-juniper 
Reseeded 
Sagebrush 
Riparian woodland 
Total 
Acreage Percentage 
- 500 0.5 
3,800 4 
51,500 55 
19,700 21 
8,900 10 
8,600 9 l 500 0.5 
93,500 100 
1/ Not 
curs only in 
and seeps. 
shown on Figure 23 because this type oc-
narrow corridors along permanent streams 
Mountain brush is by far the most prevalent vegetation type. It 
occurs at almost all elevations of the project area and represents prime 
habitat for upland game birds, nesting nongame birds, and big game, par-
ticularly in winter. This habitat type is also a very important food 
source for s~all birds , small mammals, several species of grouse, and 
big game. It is primarily a shrub community dominated by oakbrush and 
snowberry. Other important species are big sagebrush, ' true mountain 
mahogany, and rabbit brush. 
Pinyon-juniper is the second most prevalent vegetation type. 
Ground cover is sparse in this community but still provides some food 
for birds and small mammals. It is valuable as a source of cover and 
emergency food for big game, especially during the winter. This cover 
type is also primarily a shrub community dominated by shrubs and Utah 
juniper (a small conifer), which is the most conspicuous because of its 
densi ty and height. Other important species include oakbrush, sage-
brush, rabbit brush, birchleaf and curl-leaf mountain mahogany, and 
bitterbrush. Pinyon pine is present in low numbers. 
Reseeded land is the third most common vegetation type. Most of 
the land cover in this category was formerly dominated by pinyon-
juniper, sagebrush, or oakbrush. It has been converted to grassland for 
livestock grazing by removing the natural vegetation and replacing it 
with adapted grass species. In addition to its livestock value, it pro-
vides an important food source for many birds and small mammals. It 
also provides very good spring range for big game. This community is 
dominated by crested wheatgrass, intermediate wheatgrass, and smooth 
brome. Scattered browse species include sagebrush, rabbi t brush, and 
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snowberry. This vegetation type is generally located in areas of gentle 
slope at various elevations within the Diamond Fork area. 
Sagebrush land represents the fourth most prevalent vegetation com-
munity. This cover type provides habitat and is an important source of 
food for birds, small mammals, and big game. It is a shrub-dominated 
community, consisting primarily of big sagebrush with grass and forb 
understories. Other browse species occurring here are rabbit brush, 
snowberry, and bitterbrush. This community occurs throughout the study 
area but is most prevalent at lower elevations. 
The aspen-conifer community is very limited. It occurs primarily 
at the higher elevations, around 8,000 feet. It is important, however, 
in providing habitat for two species of forest grouse and big game, as 
well as for a variety of birds. This cover type is dominated by single 
and mixed stands of quaking aspen and several species of fir. 
The riparian woodland community, which is the vegetative type 
providing most wetland values, occurs infrequently and is associated with 
canyon bottoms in conjunction with permanent streams and seeps. These 
areas provide a diversity of habitat for birds, furbearers, other small 
mammals, and big game. It is particularly significant to species requir-
ing moist habitats, such as amphibians, reptiles, some birds, furbearers, 
and other small mammals. The most conspicuous woodland plant species is 
the narrowleaf cottonwood, because of its large size and dense growth 
patterns. Willow is the dominant browse species, but big sagebrush and 
rabbit brush also o~cur. The understory community is dominated by blue-
stem wheatgrass and Kentucky bluegrass. 
The agricultural land is located in lower Diamond Fork Canyon. This 
land consists primarily of pasture, alfalfa, and fallow fields and serves 
as livestock pasture during the course of the year. Originally, this 
land was mostly wet meadows, riparian woodland, and shrub-grass communi-
ties. This land provides bird and small mammal habitat but has limited 
value for big game species. 
Environmental impacts 
RECOMMENDED PLAN 
Permanent losses of vegetation caused by the recommended Sixth Water 
Flow Through Alternative would total 545 acres (Table 21), including 46 
acres (9 percent) of riparian habitat. Most of this would occur in the 
reseeded grass, mountain brush, and pinyon-juniper communities and would 
be attributable to inundation by Monks Hollow Reservoir and construction 
of new access roads. Temporary losses of 280 acres would primarily be 
the result of construction of the Diamond Fork Pipeline and power trans-
mission lines and the development of material source areas, and would 
mainly affect the reseeded grass and mountain brush communi ties. In 
addition, agriculture and riparian woodland communi t les would be tem-
porarily impacted by construction of the pipeline. 
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Vegetation 
type/ 
duration 
of loss 
Sagebrush 
Temporary 
Permanent 
Reseeded 
Temporary 
Permanent 
Mountain brush 
Temporary 
Permanent 
Pinyon-juniper 
Temporary 
Permanent 
Agriculture 
Temporary 
Permanent 
Riparian 
Temporary 
Permanent 
Aspen-conifer 
Temporary 
Permanent 
Total 
Table 21 
AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 
Acres of vegetation temporari1y~/ or 
permanent1y~/ lost under each alternative 
Alternative 
Sixth Fifth Sixth 
Water Water Water 
Flow Pumped Pumped No 
Through Storage Storage 1964 DPR Power 
18 18 18 17 17 
62 58 57 283 1 
75 148 83 105 15 
108 451 107 32 1 
98 154 107 153 33 
199 229 210 141 8 
26 30 26 39 59 
125 231 119 34 7 
33 33 33 0 33 
5 5 5 332 0 
28 28 28 5 44 
46 47 48 33 1 
2 0 2 8 3 
0 0 0 0 1 
Temporary 280 411 297 327 204 
Permanent 545 1,021 546 855 19 
1/ Temporary losses include those vegetated areas where surface 
disturbance would occur during project construction, after which the land 
surface would be rehabilitated and revegetated to the extent possible. 
It is assumed that with proper rehabilitation these areas would regain 
at least 75 percent of their former wildlife habitat value. 
2/ Permanent losses include those vegetated areas where permanent 
project surface features would be placed. 
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AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 
The Fifth Water Pumped Storage Alternative would result in the 
permartent loss of 1,021 acres of vegetation, mostly in the reseeded 
grass, mountain brush, and pinyon-juniper communities (Table 21). Most 
of the loss would be the result of inundation by Monks Hollow and Fifth 
Water Reservoirs. Temporary losses of 411 acres would also occur with 
this alternative, primarily as a result of construction of the Diamond 
Fork Pipeline and development of material source areas. The temporary 
losses would mainly affect the reseeded grass and mountain brush com-
munities. 
The 1964 DPR Alternative would result in the permanent loss of 8SS 
acres, primarily agricultural and sagebrush, through inundation by Hayes 
Reservoir. Temporary losses of 327 acres would also be associated with 
this alternative. The greatest temporary impact would occur to the 
mountain brush community and reseeded areas as a result of the construc-
tion of buried aqueducts and the development of material source areas. 
The Sixth Water Pumped Storage Al ternative would have slightly 
greater effects on vegetation than the recommended plan. 
The No Power Alternative would result in the permanent loss of only 
19 acres of vegetative cover, consisting mostly of mountain brush and 
pinyon-juniper with 1 acre of riparian. This loss would result primarily 
from the construction of roads. Temporary impacts caused by pipeline 
excavation would amount to 204 acres, with all vegetative types being 
affected, including 44 acres of riparian. 
Flood Plains and Wetlands 
Existing conditions 
Flood plains are not extensive within the project area. Most of 
the project-affected streams are located in narrow, constricted canyons 
with high gradient streambeds. Flood waters flowing under these con-
ditions are physically confined and unable to spread out. 
Insofar as wetlands may include "those areas that are frequently 
inundated by surface or ground water and normally support a prevalence 
of vegetative or aquatic life that requires saturated or seasonally 
saturated soil conditions for growth and reproduction,"10 all intermit-
tent and perennial streams within the area of the proposed project may 
be classified as such. The perennial streams contain a wide variety of 
aquatic macroinvertebrates as well as a valuable stream fishery resource. 
The riparian woodland community, which is the only vegetation type having 
wetland value, occurs infrequently (O.S percent of total project area) 
and is associated with canyon bottoms in conjunction with permanent 
streams and seeps. These areas provide a diversity of habitat for birds, 
furbearers, other small mammals, and big game. 
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Environmental impacts 
AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 
The construction of Monks Hollow, Syar, and Sixth Water Reservoirs 
would inundate flood plains and cause the complete loss of 46 acres of 
existing stream and associated riparian vegetation through inundation. 
These reservoirs would provide 393 acres of aquatic habitat in exchange. 
In addition, 28 acres of riparian vegetation would be temporarily dis-
turbed as a resul t of construction of t he Diamond Fork Pipeline from 
Monks Hollow Dam to the Spanish Fork River . 
Executive Orders 11988 (flood plains) and 11990 (wetlands) were writ-
ten with the intent of minimizing flood damages and preserving the nat-
ural values of wetlands. The minimization of flood damage in the Diamond 
Fork system is not an issue in this case, because these facilities would 
be built for no other purpose than water conveyance and power production. 
Under these conditions, flows in the streams would for the most part be 
controlled, and the potential for flooding would be reduced. A certain 
amount of flood control has been included in the design capacity of Monks 
Hollow Reservoir. 
The natural values of wetlands within the project area would be 
diminished by project construction and operation. The beaver is the best 
representative of the wetland value associated with the riparian woodland 
vegetative community. The net change in habitat values would be -8 
habitat units for this alternative; but th i s loss would be partially or 
totally negated, depend ing on which mitigation option was chosen. The 
slight loss in value associated with some options is not considered to be 
significant to the wetland value of the riparian woodland habitat. The 
loss of wetted streambed and associated macroinvertebrate communities 
(benthos) would be relatively small (10 acres). This loss would be 
traded for a macroinvertebrate community associated with the reservoirs, 
which would certainly be different in its species composition but would 
also ·have its own unique value; however, direct compensation/enhancement 
for the loss of the stream benthic communities, as well as fisheries, 
would occur on the lower Diamond Fork as described in Chapter III. 
The temporary disturbance to wetland habitat values in Diamond Fork 
Canyon from construction of the Diamond Fork Pipeline would be minor. 
When the pipeline is buried, however, at least 75 percent of the existing 
wetland values inherent in the riparian zone of the stream would be 
restored through mechanical revegetation and t ime. 
The transmission lines and switchyards may have some impacts on 
flood plains and wetlands, depending on designs. Flood plains and wet-
lands would be avoided wherever possibl e by spanning narrow canyons. If 
project transmission facilities are designed to be constructed in a 
flood plain or wetland, Western would prepare a flood plains/wetlands 
assessment which would recommend appropriate mitigation measures. 
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Although the proposed project would impact the flood plains and 
wetlands as described above, the nature of the project as one of water 
conveyance and power production dictates that facilities be located 
in these areas. 
OTHER ALTERNATIVES 
Comparative values indicating the permanent impact for all project 
alternatives on flood plain and wetland values are given in Table 22. 
Table 22 
Permanent impacts on flood plains 
and wetlands 
Alternative 
Sixth Water Flow Through 
Fifth Water Pumped Storage 
Sixth Water Pumped Storage 
1964 DPR 
No Power 
Riparian woodland 
habitat 
Vegetation 
(acres) 
-46 
-47 
-48 
-33 
-1 
change , 
Beaver,!} 
(habitat 
units)~/ 
-2 
-1 
-1 
+14 
-3 
Stream 
lost 
(acres) 
10 
16 
11 
29 
o 
Reservoir 
habitat 
gained 
(acres) 
393 
873 
433 
747 
o 
1/ Net change with implementation of recommended mitigation meas-
ures. 
'!:...! "Habitat unit" is a combined measure of quantity and quality of 
habitat. 
Al though there are slight differences in values as given in the 
table, the overall effect of anyone of the above alternatives on flood 
plains and wetlands would be insignificant, especially with implementa-
tion of the compensation measures which were discussed under the recom-
mended plan and which apply to the other alternatives as well. Although 
the riparian woodland habitat is not high quality compared to similar 
habitat types in other areas, it is unique in this area because it is 
limited by natural climatic conditions as well as by prior degradation 
and loss from excessively high summer irrigation flows. Every effort" 
would, therefore, b~ made through the wildlife mitigation plan to manage 
and protect this habitat type in order to preserve and even enhance its 
.unique value for wildlife species. 
Water Resources 
Water supply 
EXISTING CONDITIONS 
Diamond Fork, a major tributary of the Spanish Fork River, is the 
principal stream in the area of the proposed features of the power sys-
tem. Its major tributaries are Sixth Water Creek and the stream in 
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Cottonwood Canyon. First and Second Water Creeks are tributaries to 
Cottonwood Canyon. Third, Fourth, and Fifth Water Creeks are tributaries 
to Sixth Water Creek. These streams originate i 1 the Bonneville Basin, 
high on the western slopes of the Wasatch Mountains, just west of the 
divide between the Colorado River Basin and the Great Basin. 
An estimated 90,000 acre-feet of water annually enters the Spanish 
Fork River from Diamond Fork. ' This includes about 61,000 acre-feet re-
leased from Strawberry Reservoir through the Strawberry Tunnel to Sixth 
Water Creek. Thus, about two-thirds of the e xisting Diamond Fork flow 
results from a transbasin diversion of water from the Colorado River 
Basin. This diversion has occurred s ince 1915, when the Bureau of Rec-
lamation's Strawberry Valley Project began delivering water through the 
tunnel. Strawberry Reservoir, which began storing water in 1912, re-
ceives its supply primarily f rom the Strawberry River and from feeder 
canals from Indian Creek, Horse Creek, Trail Hollow Creek, and Currant 
Creek. In addition, the Strawberry Aqueduct, another feature of the 
Bonneville Unit now under construction, has been delivering water to the 
reservoir in small but increasing amounts since 1971. When completed, 
this aqueduct will intercep t the flows of nine streams along the south 
s lope of the Uinta Mountains, beginning a t Rock Creek and extending 
about 37 miles to Strawberry Reservoir. 
The Diamond Fork stream system flows from its headwaters just west 
of Strawberry Reservoir for about 18 miles to its confluence with the 
Spanish Fork River. 
Natural ' flows of First, Second, Third, Fourth, and Fifth Water 
Creeks and upper Diamond Fork above the Three Forks confluence are 
greatest in the spring, when snowmelt runoff is peaking. Peak flows 
during May and June are estimated to range from 40 to 50 cfs in upper 
Diamond Fork and 10 to 20 cfs in the remaining tributaries of the Diamond 
Fork drainage. The natural flow s decline considerably in late summer 
and reach minimums in late fall or winter . Late-season flows are esti-
mated to be 0 to 5 cfs for all tributaries. 
Sixth Water and Diamond Fork from the Strawberry Tunnel 
Outlet Portal to the Spanish Fo rk River Confluence 
Sixth Water Creek, one of t he largest tributaries, enters Diamond 
Fork about 8 miles above i ts confluence with the Spanish Fork River and 
receives much of its water dur ing the summe r months from Strawberry 
Reservoir through the 3.8-mile-long Strawberry Tunnel. Increased flows 
of 480 to 500 cfs have been added to the streams since about 1920 for 
Strawberry Valley Project irrigation during peak summer demand periods. 
There are no major irrigation di vers ions above the confluence with the 
Spanish Fork River. 
Spanish Fork River from the Diamond Fork Confluence to Utah Lake 
From its confluence with Diamond Fork, the Spanish Fork River flows 
northwest about 21 miles to Utah Lake. There are no major tributaries 
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to this section of the Spanish Fork River, but numerous large diversions 
are made for irrigation along the lower portion from April through mid-
October. 
As shown in Table 23, the average annual flow of the Spanish Fork 
River above the major irrigation d i versions is 147, 100 acr e-feet. Irri-
gation diversions reduce thi s flow by about 95, 500 acre-feet, or 65 
percent, even after return flows arid na tural accretion have augmented 
the river just above Utah Lake. Stretches of the Spanish Fork River 
above Utah Lake are often dewa t e red because of irrigation diversions. 
Summary of stream 
Station 
Diamond Fork, 7.25 
above its mouth 
miles 
Spanish Fork River, 
3 miles below the 
Diamond Fork conflu-
ence 
Spanish Fork River, 
1 mile above Utah 
Lake 
Table 23 
drainage and annual runoff data 
Drainage 
Annual runoff.!.! area 
(square (acre-feet) 
miles) Average Maximum 
110 76,100 98,100 
670 147,100 310,600 
700 51,600 208,500 
1/ Data based on 1930-73 historical recorded flows. 
ENVIRONMENTAL IMPACTS 
Minimum 
30,000 
62,300 
16,600 
In analyzing project-induced changes in water supply, existing and 
expected conditions are compared for each alternative. It is anticipated 
that the Strawberry Valley Project would continue to operate as it does 
now. Under the M&I System plan, Reclamation has stipulated that Bonne-
ville Unit water conveyed through the Diamond Fork drainage would be 
l i mited to 30,000 acre-feet annually until the Diamond Fork Power System 
is i n place. This limited delivery would take place during the off-peak 
and nonirrigation seasons and flows would be limited so as to not de-
grade the stream channels. 
The pattern of water release from Strawberry Rese r voir into the 
Diamond Fork Power System would vary somewhat, depending on the alterna-
tive selected. The historical f low regimes of First, Second, Third, and 
Fourth Water Creeks and upper Diamond Fork would remain unchanged under 
project operating conditions for all alternatives considered. However, 
streamflows in Sixth Water Creek, Diamond Fork, and the Spanish Fork 
River would be affected by operation of any of the alternatives. To 
determine the streamflow patterns that would occur as a result of reser-
voir operation under the different alternatives, a computerized, his-
torical flow data model was created. From the model, simulated long-
term average streamflows and reservoir releases were projected for the 
period of study (1930 through 1973). 
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Recommended Plan 
AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 
Operation of the Diamond Fork Power System under the recommended 
plan would affect streamflows in Sixth Water Creek, Diamond Fork, and 
the Spanish Fork River. The other tributaries in the Diamond Fork 
drainage would not be a f fected. 
Under this alternative, the 198,400 acre-feet of water diverted 
annually from Strawberry Reservoir would be conveyed to the Bonneville 
Basin through the proposed Syar Tunnel and in succession through Syar, 
Sixth Water, Dyne, Monks Hollow, and Diamond Fork Powerplants. Flows 
through the powerplants would be regulated by Syar, Sixth Water, and 
Monks Hollow Reservoirs. Syar Reservoir would be an off-stream reser-
voir, having little effect on adjacent drainages, since all operational 
releases .would be through th~ Corona Aqueduct to Sixth Water Reservoir. 
Sixth Water Creek.--Di versions from Strawberry Reservoir through 
the existing Strawherry Tunnel would no longer exist. An estimated 4 
to 5 cfs of seepage would continue to flow from the existing tunnel. 
Sixth Water Dam and Reservoir would be constructed on Sixth Water Creek 
approximately 2.8 miles above its confluence with Diamond Fork. The 
reservoir would have a total storage capacity of 560 acre-feet at a 
normal water surface elevation of 6,366 feet. No operational releases 
would be made from Sixth Water Reservoir to Sixth Water Creek. However, 
the natural flow (including tunnel seepage) up to 50 cfs would be re-
leased through Sixth Water Dam and maintained below the dam. Up to 
1,250 cfs of , project releases would be conveyed by the Dyne Aqueduct and 
Penstock to the Dyne Powerplant near the confluence of Sixth Water Creek 
and Diamond Fork. 
Diamond Fork from Sixth Water confluence to the Spanish Fork River 
confluence.--Project water conveyed through Dyne Aqueduct and Dyne Power-
plant would be released to Monks Hollow Reservoir. Since the powerplant 
would be located at the upper reach of the reservoir, there would be no 
fluctuating powerplant discharges to existing stream courses. Monks 
Hollow Dam and Reservoir would be located on Diamond Fork, approxi-
mately 8 miles northeast of its confluence with the Spanish Fork River. 
Monks Hollow Reservoir would provide long-term storage through the win-
ter months. At a normal water surface elevation of 5,550 feet, the 
total reservoir storage capacity would be 32,800 acre-feet. The minimum 
wat~r surface elevation would be 5,500 feet. 
Operational releases from Monks Hollow Reservoir to Diamond Fork 
would be conveyed through the Monks Hollow Powerplant. Expected peak 
daily releases under project conditions for irrigation, municipal, and 
industrial use would be 875 cfs. Minimum releases would be no less than 
historic natural flows. 
The Diamond Fork Pipeline would reduce flows below the powerplant 
tailrace by conveying up to 450 cfs of the total releases to the conflu-
ence with the Spanish Fork River. As a result, the average monthly flow 
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in a 7. 5-mile reach of Diamond Fork below Monks Hollow Powerplant is 
estimated to be in the 80- to 250-cfs range. Under the existing Straw-
berry irrigation system, flows in this reach usually range up to 537 cfs 
for ~ong periods during the irrigation season. The maximum recorded flow 
in Diamond Fork near the confluence with the Spanish Fork River was 1,610 
cfs on May 4, 1952. In the spring of 1984, flood flows washed out the 
gaging station and road. Estimates of these flows are not available but 
could have exceeded the historic record. 
Spanish Fork River from Diamond Fork confluence to Utah Lake.--A bi-
furcation structure near the confluence would divert excess Diamond Fork 
Pipeline flows to the Diamond Fork Powerplant and the remainder to the 
Wasatch Aqueduct of the I&D System. Up to 450 cfs of the pipeline flow 
could be diverted to the powerplant and discharged to Diamond Fork just 
above its confluence with the Spanish Fork River. The bifurcation from 
the pipeline would be necessary to provide irrigation and municipal and 
industrial water to users along the Spanish Fork River. The normal dis-
charge through the powerplant would be 250 cfs. Below the powerplant 
tailrace structure, the maximum daily flow would range from 550 to 675 
cfs in the short reach of Diamond Fork above the Spanish Fork River con-
fluence, depending on the final capacity of the Wasatch Aq~educt. 
In the Spanish Fork River, the effects of the project would be buf-
f ered as a resul t of the river 's larger natural flow. A summary of 
project and preproject flows in Diamond Fork and Spanish Fork River for 
average, maximum, and minimum years is given in Tables 24 and 25. Table 
24 gives the strea~lows with a 325-cfs Wasatch Aqueduct, while Table 25 
gives streamflows with a 200-cfs aqueduct. Both flow conditions are 
given because the final capacity of the aqueduct has not yet been deter-
mined but is expected to be in the range of 200 to 325 cfs. 
Fif th Water Pumped Storage Alternative 
Sixth Water Creek.--Diversions from Strawberry Reservoir through 
the existing Strawberry Tunnel would no longer be made if the Fifth 
Water Pumped Storage Alternative were constructed. An estimated 4 to 5 
cfs of tunnel seepage, however, would continue to discharge into Sixth 
Water Creek. 
Fifth Water Creek.--Fifth Water Creek would be impacted by the con-
struction of Fifth Water Dam and Reservoir. The dam and reservoir would 
be located approximately 3 miles northeast of the confluence of Fifth and 
Sixth Water Creeks. At the normal water surface elevation of 7,100 feet, 
the total reservoir capacity would be 49,720 acre-feet , which is con-
siderably greater than the 17,130 acre-feet of active storage capacity 
required to provide for a 10-hour generation period. The reservoir 
would be approximately 2 miles in length. 
Water from Strawberry Reservoir, averaging 198,400 acre-feet annu-
ally, would be delivered through the Syar Tunnel and Powerplant to Fifth 
Water Reservoir. From Fifth Water Reservoir, water would flow through 
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Table 24 
Diamond Fork and Spanish Fork River preproject and project streamflows--
recommended plan with 325-cfs, Wasatch Aqueduc~/ 
(Unit--cfs) 
Pre~roJect monthll flows Project month1l flows 
Average Maximum Minimum Average Maximum Minimum 
Month lear lear lear lear lear lear 
Diamond -Fork below Monks Hollow 
October 38 141 7 16 .Yl3 12 
November 16 64 7 16 13 12 
December 13 29 3 14 10 12 
January 12 18 3 12 13 12 
February 14 25 4 14 10 14 
March 18 36 3 19 12 16 
April 72 271 17 60 101 60 
May 181 363 80 59 108 60 
June 274 408 86 78 200 60 
July 291 421 75 213 306 87 
August 203 342 47 63 79 60 
September 118 227 12 68 145 60 
Diamond Fork near Thistle 
October 41 151 8 19 23 13 
November 16 72 5 16 21 12 
December 16 47 3 17 28 12 
January 15 42 5 15 37 14 
February 18 36 4 18 21 14 
March 26 60 3 27 36 16 
April 100 402 13 88 232 60 
May 239 649 106 107 394 86 
June 290 430 91 94 222 65 
July 298 434 76 220 319 88 
August 209 350 49 69 87 62 
September 119 232 12 69 150 60 
S~anish Fork River at Castilla 
October 93 96 80 60 57 67 
November 69 67 54 69 67 76 
December 68 63 57 68 65 75 
January 66 75 52 67 75 75 
February 82 85 65 83 86 81 
March 112 107 60 112 109 83 
April 246 1,054 101 363 891 77 
May 463 1,862 181 457 1,555 125 
June 404 617 128 304 447 328 
July 362 452 101 403 421 436 
August 282 335 93 270 255 267 
September 178 313 61 286 151 155 
S~anish Fork River near Lake Shore 
October 30 46 7 41 54 18 
November 67 69 49 67 69 54 
December 76 70 52 76 70 96 
January 79 85 50 80 85 93 
February 98 104 79 99 104 104 
March 129 143 85 128 143 104 
April 200 1,089 3 361 956 52 
May 140 1,517 0 307 1,321 0 
June 22 279 0 27 390 0 
July 3 2 0 3 2 0 
August 2 5 0 3 5 0 
Se~tembel: 8 40 0 139 40 7 
1/ 1&0 System. 
2/ During the maximum year, the flow for a particular month would sometimes be less 
than the average flow for that month because the average is based on the 1930-73 period 
rather than a particular year. 
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Diamond Fork and Spanish Fork River preproject and project streamflows--
recommended plan with 200-cfs, Wasatch Aqueduc~1 
(Unit--cfs) 
Pre2roject monthlz flows Project monthlz flows 
Average Maximum Minimum Average Maximum Minimum 
Month zear zear zear lear zear zear 
Diamond Fork below Monks Hollow 
October 38 141 7 16 ~/13 12 
November 16 64 7 17 10 12 
December 13 29 3 15 10 12 
January 12 18 3 13 12 12 
February 14 25 4 15 9 14 
March 18 36 3 20 5 15 
April 72 271 17 52 224 60 
May 181 363 80 65 310 60 
June 274 408 86 111 333 37 
July 291 421 75 242 349 32 
August 203 342 47 69 300 5 
September 118 227 12 39 308 17 
Diamond Fork near Thistle 
October 41 151 8 19 23 13 
November 16 72 5 17 18 12 
December 16 . 47 3 18 28 12 
January 15 42 5 16 36 14 
February 18 36 4 19 20 14 
March 26 60 3 28 29 15 
April 100 402 13 80 355 60 
May 239 649 106 123 596 86 
June 290 430 91 127 355 42 
July 298 434 76 249 362 33 
August 209 350 49 75 308 7 
September 119 232 12 40 313 17 
S2anish Fork River at Castilla 
October 93 96 80 115 117 98 
November 69 67 54 69 67 54 
December 68 63 57 68 65 52 
January 66 75 52 70 75 49 
February 82 85 65 83 86 43 
March 112 107 60 112 109 52 
April 246 1,054 101 245 1,054 126 
May 463 1,862 181 457 1,861 382 
June 404 617 128 508 550 437 
July 362 452 101 564 590 444 
August 282 335 93 447 418 311 
September 178 313 61 304 249 190 
S2an1sh Fork River near Lake Shore 
Oc·tober 30 46 7 30 46 15 
November 67 69 49 67 69 17 
December 76 70 52 76 70 52 
January 79 85 50 82 85 70 
February 98 104 79 98 104 72 
March 129 143 85 129 143 107 
April 200 1,089 3 212 1,089 76 
May 140 1,517 0 164 1,517 0 
June 22 279 0 46 279 2 
July 3 2 0 11 2 2 
August 2 5 0 34 5 2 
Se2tember 8 40 0 69 40 17 
1/ 1&D System. 
21 During the maximum year, the flow for a particular month would sometimes be less 
than the average flow for that month because the average is based on the 1930-73 period 
rather than a particular year. 
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the underground Fifth Water Powerplant and a 3-mile-lon~ discharge tun-
nel into Monks Hollow Reservoir. There would be no operational releases 
from Fifth Water Reservoir to any adjacent drainage channels. A con-
tinuous release of 0.5 to 20 cfs to Fifth Water Creek would be main-
tained. A peak release of 20 cfs would be sustained for a 10-day period 
during late spring and/or early summer. Average streamflow releases 
during the summer would range , from 5 to 10 cfs. Late summer, fall, and 
winter flows would range from 0.5 to 2 cfs. 
Diamond Fork from Three Forks to the confluence with the Spanish 
Fork River.--Monks Hollow Dam and Reservoir would be located on Diamond 
Fork about 8 miles northeast of its confluence with the Spanish Fork 
River. The total reservoir storage capacity would be 32,800 acre-feet 
at a normal water surface elevation of 5,550 feet. Water would be re-
leased through the underground powerplant from Fifth Water Reservoir 
into Monks Hollow Reservoir. The powerplant discharge would be made 
through tunnel outlet-inlet structures located within the Monks Hollow 
Reservoir basin area, entirely below the minimum water surface. 
The r~servoir release patterns and the effects on streamflow below 
Monks Hollow Dam resulting from those releases would be the same as for 
the recommended plan. 
Spanish Fork Ri ver from Diamond Fork confluence to Utah Lake .--
Expected streamflow patterns of the Spanish Fork River resulting from 
operation of this alternative are the same as for the recommended p~an 
(Tables 24 an~ 25). 
Sixth Water Pumped Storage Alternative 
This alternative plan would also facilitate the average annual 
transbasin diversion of 198,400 acre-feet of water from the Co lorado 
River Basin. The features necessary for maintaining the diversion are 
the same as the recommended plan but vary only in size and purpose. 
The operational releases from storage reservoirs to existing stream 
courses in the Diamond Fork drainage and the Spanish Fork River are the 
same as in the recommended plan. 
1964 DPR Alternative 
This alternative would also maintain the 198,400-acre-foot average 
annual transbasin diversion of water to the Bonneville Basin from Straw-
berry Reservoir. Flows would be regulated by Syar, Sixth Water, and 
Hayes Reservoirs. Hydroelectric power would be generated as the water 
is conveyed in succession through Syar, Sixth Water, and Dyne Power-
plants. The streamflow patterns of First, Second, Third, Fourth, and 
Fifth Water Creeks and upper Diamond Fork above Three Forks would re-
main unchanged under project operating conditions. 
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Sixth Water Creek.--The features to be construc ted on Sixth Water 
Creek in this plan and the effects which would be incurred to the stream-
flow are the same as in the recommended plan. 
Diamond Fork from Three Forks to the confluence of Spanish Fork 
River.--Part of the power system water would be conveyed by the Wasatch 
Aqueduct from Dyne Powerplant. The remaining flows would be released to 
Diamond Fork. 
Daily flows through Dyne Powerplant would be in the 200- to 600-cfs 
range. Up to 325 cfs of this flow would be dive r ted into the Wasatch 
Aqueduct. As a result, the remaining flows in the 5-mile reach of Dia-
mond Fork above Hayes Reservoir would have an average daily flow between 
80 and 400 cfs. 
Hayes -Dam and Reservoir would be constructed approximately 0.5 mile 
above the Spanish Fork River confluence. At the normal water surface 
elevation of 5,150 feet, the total reservoir storage capacity is esti-
mated to be 51,500 acre-feet. 
Spanish Fork River from the Diamond Fork confluence to Utah Lake.--
Releases from Hayes Reservoir during the summer months would follow 
irrigation demands and would not be drastically different from flows 
which have occurred historically. Average monthly flows in the Spanish 
Fork River under project conditions are estimated to be the same as those 
given for the recommended plan (Tables 24 and 25). 
No Power Alternativ~ 
To facilitate the average annual transbasin diversion of 198,400 
acre-feet of water to the Bonneville Basin, including 137,400 acre-feet 
of project water and 61,000 acre-feet of existing Strawberry Valley 
Project water, a new tunnel and pipeline would be constructed from 
Strawberry Reservoir to the confluence of Diamond Fork and the Spanish 
Fork River. 
Sixth Water Creek and Diamond Fork above the confluence of the 
Spanish Fork River.--Operation of the system under this alternative would 
affect streamflows in Sixth Water Creek, Diamond Fork, and the Spanish 
Fork River. The tunnel would have a maximum discharge capacity of 875 
cfs to deliver peak irrigation, municipal, and industrial water supplies. 
Daily flows through the tunnel would be in the 200- to 600-cfs range. Up 
to 400 cfs of project water would be diverted into a pipeline located at 
the tunnel outlet portal in Sixth Water Canyon. An estimated 4 to 5 cfs 
of seepage would continue to flow from the existing Strawberry Tunnel to 
Sixth Water Creek above the proposed tunnel outlet portal. Below the 
outlet portal, Sixth Water Creek and Diamond Fork would continue to carry 
existing irrigation flows during the stunmer months, while the project 
water would be conveyed through the pipeline to the mouth of Diamond 
Fork. 
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Spanish Fork River from the Diamond Fork confluence to Utah Lake.--
Under the I&D System, the 400-cfs pipeline conveying project water f~om 
Strawberry Reservoir would be reduced in size near the confluence and 
would deliver up to 325 cfs. The remaining flow would be diverted into 
the Spanish Fork River . The flow regimes that would exist in the river 
would be the same as for the recommended plan (Tables 24 and 25). 
W'ater quality 
EXISTING CONDITIONS 
A significant amount of data on water quali ty, hydrology, and cli-
mate have been collected in Diamond Fork, Spanish Fork, Strawberry Val-
ley, and along the Strawberry Aqueduct to enable Reclamation to determine 
baseline or present conditions and to project future conditions and proj-
ect impacts. The following discussion is a summary of these water qual-
ity studies. Some water quality values (figures) have been updated from 
the DES due to the analysis of additional data collected. Supporting 
data including methodology are available at Reclamation's Utah Projects 
Office in Provo, Utah. 
Diamond Fork-Spanish Fork River System 
The Spanish Fork River and Diamond Fork, from the mouth of Span-
ish Fork Canyon to the i r headwaters, are classified by the Utah State 
Division of Health as Cl ass 3A (protected for instream use by beneficial 
cold water species of aquatic wildlife) and Class 4 (protected for agri-
cultural uses including irrigation of crops and stockwatering). Some 
stream segments may need to be upgraded to Class IC (protected for domes-
tic uses by State-approved complete treatment processes) t'f the water is 
to be treated for domestic use in the future. Water quality in these 
stream sections is generally good, but sedi ment and turbidity levels are 
elevated during periods of spring runoff and irrigation releases. 
The Spanish Fork River from Utah Lake to the mouth of Spanish Fork 
Canyon is classified by the State as 3B (protected for instream use by 
warm water game fish and other warm water aquatic life), 3D (protected 
for waterfowl, shorebirds, and other water-oriented wildlife), and Class 
4. 
Historical releases of imported Strawberry Reservoir water into the 
Diamond Fork system have resulted in a higher than normal transport of 
sediment through Diamond Fork. Concerns have been expressed by the 
Forest Service that the present high turbidity levels are causing sig-
nificant impacts to the water resource. The high sediment load results 
from natural erosion as well as some bank sloughing during the spring 
runoff period and during high releases from the Strawberry Tunnel. Nat-
ural erosion in side channels and on steeper hillsides occurs during 
periods of snowmelt and thunderstorms. As a result of these conditions, 
sediment concentrations are low from September through February and con-
siderably higher from March through August, but decreasing toward the 
end of the irrigation season. 
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Table 26 is a summary of selected water qual ity parameters from 
recent stream and reservoir monitoring activit i es. 
Table 26 
Summa!1 of selected water gualitl 2arameter~/ 
Total Summer 
dis- maximum Total 
solved Total a1- temper- Dissolved Total Kje1dahl Inorganic 
solids kalinity ature oxyger.:!:./ phosphorus nitrogen nitrogen 
Sam211ng site (mg/L~ (mg/L) '( DC) (m~/L) (mg/L ) (mg/L ) (mg/L) 
Diamond Fork 
Above Three Forks 254 181 19 9 .5 0.085 0.41 0.185 
At Honks Hollow 227 167 21 8.2 . 101 .50 .122 
At mouth 262 191 22 7.2 .124 . 46 .102 
Sixth Water 
At Three Forks 215 175 21 9.5 .090 .48 .073 
Spanish Fork River 
At Castilla 290 200 21. 4 9 .158 . 62 .143 
At mouthY 655 273 29 8 . 141 .20 .50 
Strawberry Reservoir 170 130 1.04 
Above thermocline 19 6-10 .032 0.05- .40 
Below thermocline 8 0- 3 .144 0.05-.86 
Strawberry tributaries 
Strawberry River 146 109 26 8 .129 .53 .223 
Indian Creek Canal 285 235 20 12 .044 .26 .171 
Rock Creek 31 12 17 8.7 .013 .47 .104 
West Fork Duchesne River 197 155 18 7.2 .036 .33 .121 
Cu r rant Creek 212 163 18 7 .084 .49 .112 
11 Flow-weighted averages, unless noted otherwise. 
"%.1 Arithmetic average. 
Sixth Water Creek from Strawberry Tunnel Outlet Portal to the Dia-
mond Fork confluence.--Because large flows are released from Strawberry 
Reservoir through the Strawberry Tunnel to Sixth Water Creek during the 
irrigation season (May through October), the water quality of the Straw-
berry releases dominates the water quality of t he stream. The water re-
leased from Strawberry Reservoir has better water quality than ·existing 
water in Diamond Fork, except for nutrients and dissolved oxygen. High 
nutrient concentrations occur periodically from midsummer to fall over-
turn due to releases from the lower portion (below the thermocline) of 
Strawberry Reservoir. These waters are frequently anoxic and seasonally 
contain high nutrient concentrations. 
This stream segment is presently under severe environmental stress 
from the extreme flow fluctuations. These extreme flow levels have 
altered the natural flow regime and have resul ted in bank and riverbed 
erosion a nd removal of most of the silt-sand-gravel substrates required 
by many species of aquatic organisms. In the upper 3 miles of the seg-
ment, the channel is characterized by a well armored bottom and reaches 
of unstable banks with considerable sloughing. Below this reach, the 
streambed material gradually becomes finer. 
A significant sediment load or i ginates within the Sixth Water Creek 
drainage. One source of fine sediments is a l andslide area upstream from 
Rays Valley which has been accelerated by undercutt i ng of the toe of the 
slide area by releases from the tunnel. 
Fifth Water Creek, a tributar y to Sixth Water Creek, has relatively 
high levels of tota l dissolved solids (TDS) and chemical oxygen demand 
(COD) from a series of hot sulfur springs that enter the stream beginning 
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about 2 1/4 miles above the mouth. The major spring area is located 
about 1 1/4 miles above the mouth. The turbulent character of the st~eam 
precludes any serious dissolved oxygen deficiency. The biotic com-
munities below the springs have adapted to tolerate the hot sulfur spring 
waters and are unique to that habitat. 
Diamond Fork to Spanish Fork River confluence.--Diamond Fork above 
Three Forks also has numerous small thermal . sulfur (mineral) springs; 
however, they do not appear to dominate the quality of the stream. The 
stream is in relatively good condition, partly as a result of Forest 
Service grazing control programs over the past 10 to 15 years. This 
upper section of Diamond Fork functions as a tributary to Sixth Water 
because of the dominant flows released from Strawberry Reservoir through 
Sixth Water Creek. 
The remainder of the discussion in this section refers to Diamond 
Fork between Three Forks and its confluence with the Spanish Fork River. 
This stream segment has relatively high levels of TDS, biochemical oxy-
gen demand (BOD), and nitrates and is also subject to extreme flow fluc-
tuations Cis a result of St.rawberry Tunnel releases. Because of rapid 
aeration in the stream, the high BOD level does ,not cause a problem. 
Channel banks become more stable here than in Sixth Water Creek, but 
erosion does occur wherever . the bankside vegetation is insufficient, 
such as areas adjacent to the campground above the national forest bound-
ary and downstream agricultural lands. Throughout this stream segment, 
the streambed material becomes progressively finer, with more sand and 
gravel near ~he mouth. 
The present sediment load passing the proposed MonkS Hollow Damsite 
as well as the mouth of Diamond Fork are given in the tabulation below 
These loads are the result of both natural runoff and imported flows 
from Strawberry Reservoir under the Strawberry Valley Project. From the 
tabulation it can be seen that about 10,900 tons of sediment per year 
originate in this lower stream segment between Monks Hollow and the 
mouth. 
Location 
Monks Hollow Damsite 
Diamond Fork at mouth 
Present 
sediment load 
(tons/year) 
22,500 
33,400 
Spanish Fork River from Diamond Fork confluence to Utah Lake.--
Water quality in the Spanish Fork River to the canyon mouth downstream 
is fair to good and normally meets State standards. The segment is 
marked by high nitrate levels and prolonged high turbidity, which are 
in large part attributable to the releases from Strawberry Reservoir. 
Some of the turbidity, however, must be attributed to the natural geo-
logic conditions in the Spanish Fork drainage itself. Grazing and live-
stock feed yards may contribute to the problems to some degree. TDS 
levels occasionally exceed 500 mg/L, but neither BOD nor coliform levels 
are excessive. 
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The water quality in the river from the canyon mouth to Utah Lake 
fluctuates widely from season-to-season and deteriorates considerably i n 
the lower reaches during certain times of the year. It experiences high 
TDS . and nutrient levels with periodic increases in BOD and coliforms. 
During the summer, the water is largely diverted for irrigation; there-
fore, most flows in the lower reaches result from seepage, i 'rrigation 
return flows, and septic tanks. Livestock and urban runoff also contrib-
ute to the pollutant load in this lower stream section. Summertime water 
temperatures occasionally exceed 20° C, particularly in the lower 
reaches. 
Present Strawberry Reservoir 
, 
Strawberry Reservoir, the source of the water supply for the Diamond 
Fork Power System, has good water quality seasonally with the exception 
of high nutrient concentrations and resultant eutrophication. All other 
constituents (TDS, cations, anions, metals, pesticides, etc.) are low. 
Because of the large volumes of water that would be released from 
Strawberry Reservoir into the Diamond Fork Power System, the quality of 
the released waters would largely determine the water . quality in the 
Diamond Fork-Spanish Fork River System, just as it does at the prese'nt 
time. In turn, the quality of wat~r released from Strawberry Reservoir 
will be determined by future conditions in the reservoir, the season of 
the year, and the location of the thermocline in relation to the Syar 
Tunnel inlet. A description of the dynamics and conditions in both the 
present and futur~ enlarged Strawberry Reservoir will aid in understand-
ing the potential conditions and impacts in the Diamond Fork System. 
Strawberry Reservoir is a eutrophic system due to the relatively 
high nutrient loading, which occurs mainly from the extensive cattle 
grazing and erosion, and recreation activities in the watershed. The 
reservoir stratifies in both summer and winter and experiences frequent 
a l gae blooms in the bay areas. The composition of the bloom varies from 
d iatoms to 'blue-greens, depending on the season and nutrient levels, and 
temperature. The excess of nutrients fertilizes the surface waters 'at 
both fall and spring overturn. As a result of these eutrophic condi-' 
tions and the resulting low dissolved oxygen levels, the reservoir ex-
periences periodic localized fish kills in late summer and kills are 
.likely to occur during periods of extensive winter ice cover. 
Strawberry Reservoir is experiencing increasing eutrophication prob-
lems from increasing use within the watershed. Reclamation has completed 
a watershed management study and is currently developing a land use 
management plan which should help control these eutrophication problems. 
Strawberry Reservoir normally freezes over during December and re-
mains frozen through the first part of May. The reservoir normally 
starts to stratify the first part of June. By the latter part of June, 
a definite thermocline has developed at about 7 to 8 meters. The oxygen 
below the thermocline in the reservoir has been depleted by the middle 
125 
CHAPTER IV AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 
to latter part of July. Fall overturn normally occurs between Septem-
ber 1 and 20. 
During summer stratification, the average wat er temperatures of the 
upper portion (above thermocline) of the reservoir vary from about 6 0 to 
100 C in May to a maximum of about 18 0 to 19 0 C in late July-early 
August. Water temperatures in the lower portion (below the thermocline) 
of the reservoir vary f r om about 50 C in May to about 7 0 to 10 0 C in late 
August. Dissolved oxygen and phosphorus (total) levels during this same 
period are shown below . 
Location 
Above thermocline 
Below thermocline 
Entire reservoir (if mixed) 
Dissolved 
oxygen 
(mg/L) 
6-10 
0-3 
Total 
phosphorus 
(mg/L) 
0.030 
.157 
.045 
The present estimated phosphorus load to Strawberry Reservoir is 
8,933 kilograms per year (Table 27). This represents an average inflow 
concentration of 0.096 mg/L (total phosphorus) and. an average nutrient 
loading of 0.354 gram per square meter of surface area per year. Water 
quality studies of Strawberry Reservoir indicate the reservoir is even 
more eutrophic than the phosphorus loading models show. This may be due 
to the high efficiency of internal phosphorous recycling, heavy recrea-
tional use, bank instability, erosion, silt loading, and septic tank 
leaching; ho~ever, these sources are not entirely measured in the stream 
monitoring program. 
As part of the watershed management study for Strawberry Reservoir 
referred to previously, it has been determined that reductions in bio-
logically available phosphorus inflows from septic tanks, livestock 
grazing, and areas of excessive erosion may be feasible. Phosphorus 
release rates from sediments in the reservoir have been determined re-
cently at the Utah Water Research Laboratory, Messer et al. (in prepara-
tion) • These studies indicate that phosphorus release rates are low 
compared to other Ut,ah reservoirs. In addi tion, the St rawberry Reservoir 
sediments are poor phosphorus binders. Any phosphorus released from 
decaying phytoplankton (algae) is probably rapidly reutilized biolog-
ically. Very little bioavailable phosphorus is stored in the sediments, 
and .little will be released in response to a reduction of ext.ernal 
sources; consequently, internal phosphorus loading from reservoir sedi-
ments is not likely to delay the trophic response of Strawberry, as it 
has in many lake restoration projects. 
Algal assays conducted on Strawberry River and Indian Creek Canal 
during spring runoff indicate that phosphorus is the limi ting nutrient. 
Reservoir samples indicated that, at times (November and February), 
nitrogen is the limiting nutrient and, at other times (at spring and fall 
turnover), both nitrogen and phosphorus seemed jointly limiting. Low 
nitrogen levels probably encourage the selective growth of the noxious 
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Table 27 
Mean inflow and ehosehorus loadins to Strawberr~ Reservoirl/ 
Mean inflow Total ehosehcrus Ortho ehosehate 
(acre-feet Kilograms Kilograms 
Tributaries eer ~ear) MS/L eer ~ear M~/L eer ~ear 
Rock Creek 79,900 0.013 1,235 0.003 257 
Hades Creek 4,800 .018 109 .003 18 
Wolf Creek 4,800 .065 385 .019 112 
West Fork Duchesne River 22,900 .036 1,010 .009 252 
Currant Creek 15,800 .084 1,645 .011 216 
Layout Creek. 1,300 .020 33 .005 8 
Water Hollow Creek 2,900 .032 114 .013 46 
Strawberry River (ne~)!:../ 19,500 (.070)~/ (1,680) ( .030)1/ (720) 
Strawberry River 19,810 .129 3,154 .017 421 
Co-op Creek 14,500 .174 3,113 .023 417 
Clyde Creek 2,420 .052 156 .014 41 
Mud Creek 3,090 .095 360 .021 80 
Bryant's Fork 2,155 .036 95 .009 24 
Indian Creek Canal 14,620 .044 787 .008 140 
Sage Creek 1,000 .097 120 .025 31 
Coal Creek 1,125 .082 114 .027 37 
Cow Hollow Creek 1 , 830 .069 155 .029 65 
Trout Creek 2,060 .028 72 .006 15 
Chicken Creek 1,160 .044 62 .015 22 
Surface runoff 1,930 ( .070)1/ (170) ( .030)1/ (70) 
precigitation 10,100 .010 125 
Other_/ 450(+190) 
Total 
Present Strawberry 75,800 (.096)17 8,933 (.015)17 1,363 
(.055)~/ 15,334 (.011)5/ 2,992 Enlarged Strawberry 227,700 
1/ Based- on an arithmetic monthly 
by month. 
average phosphorus concentration, flow weighted 
2/ This is the water originating between the old Strawberry Dam and 
Creek-Dam and presently flowing into the new portion of -the reservoir. 
3/ Concentration is an estimate from the Mountainland Association of 
208 study. 
4 / Includes estimates for recreation, fishing, etc • 
. I/ Weighted mean. 
127 
the new Soldier 
Governments 
CHAPTER IV AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 
blue-green algae, which are nitrogen fixers) during late summer. Any 
restoration programs for Strawberry Reservoir would, therefore, have . to 
be based on phosphorus reduction r ather than nitrogen. 
Future Enlarged Strawberry Reservoir 
Under completed Bonnevi l .le Unit conditions , the increased inflows 
to the enlarged Strawberry Reservoir and the modified reservoir opera-
tion will affect water quality conditions within the reservoir as well 
as downstream. Increasing the inflow to Strawberry Reservoir from ap-
proximately 75,000 acre-feet/year at present wi t h an additional 150,000 
acre-feet/year, most of it high quality water from the Uinta Mountains, 
will dilute the high nutrient concentrations and should improve the 
present eutrophication problems to some extent. The long-term increase 
in water surface fluctuation would also affect the dissolved oxygen 
levels, water temperature, location of the thermocline, and length of 
stratification. 
After analyzing the existing data on Strawberry Reservoir, the pre-
dicted imp~ct of the enlarged reservoir, and the modeling efforts, the 
following approach was used to project temperature ot water released into 
the Diamond Fork system . 
1. The average expected temperature of water above and below 
the thermocline in the enlarged reservoir was plotted for 
the May to October period (Figure 24). 
2. On a monthly basi s , the depth from the water surface to 
the top and bottom of the thermocline was estimated. 
3. Based on the 1921-73 monthly operation study of the en-
larged Strawberry Reservoir, the location of the thermo-
cline relative to Syar Tunnel inlet was projected on a 
monthly basis. It is estimated that water released from 
Strawberry Reservoir during the summer stratification 
period of June-September would come from above the thermo-
cline about 5 to 15 percent of the time, from below the 
thermocline about 60 to 80 percent of the time, and from 
somewhere in between the remainder of the time. The en-
larged Strawberry Reservoir would be a long-term carryover 
reservoir, and the surface elevation fluctuation in any 
I-year period would be relatively small. As a result, 
during most summer stratification periods water would come 
from either above or below the thermocline all season but 
not from both. During about 10 to 20 percent of the years 
(or 5 to 11 years out of 53 years), waters could be re-
leased from below the thermocline the first part of the 
summer. As the thermocline deepened and the surface ele-
vation dropped, waters could po tentially be released from 
within and above the thermocline during the latter part of 
the summer. 
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4. Two extreme (worst case) temperature scenarios used to 
evaluate impacts on the Diamond Fork system were (1) when 
waters released from Strawberry Rese r voir would come from 
above the thermocline during the entire summer stratifica-
tion period and (2) when waters released would come from 
below the thermocline during the entire summer stratifica-
tion period. 
Waters withdrawn from the enlarged Strawberry Reservoir 
above the ther mocline (warmer upper layer) during summer 
stratification are projected to vary in temperature from 
about 5° to 10° C in May up to a maximum of about 18° to 
19° C in late July-early August (Figure 24). Dissolved 
oxygen levels of this water would range between about 6 to 
10 mg/L. Nutrient concentrations would be relatively low 
compared to levels which would occur below the thermocline. 
In contrast, waters withdrawn from below the thermocline 
(colder bottom layer) during the same period are projected 
to vary in temperature from about 5 ° to 6 ° C in May to 
about 7° to 10° C in late August. Pissolved oxygen 
levels would probably range between about 0 and 3 mg/L. 
Nutrient concentrations could approach 3 to 10 times the 
level in the upper layer of the reservoir. 
To project nutr i ent loading into the Diamond Fork system it was 
first necess,ary to projec t future phosphorus concentrations in th,e en- , 
l a r ged Strawberry Rese r voi r. The average tributary inflow concentration 
of total phosphorus into the enlarged reservoir is projected to be about 
0.055 mg/L (Table 27). This should reduce present concentrations ap-
p oximately 35 percent. Projected phosphorus concentrations are shown 
be ow. 
Location 
Above thermocline 
Below thermocline 
Entire reservoir (if mixed) 
Total 
phosphorus 
(mg/L) 
0.021 
.095 
.030 
The enlarged reser voir would also be classified as eutrophic, ac-
cording to the load i ng models, but would be less productive than the 
existing reservoir. The main portion of the reservoir, particularly the 
shallow bays, would probably remain eutrophic. The lower portion, be-
tween the old and new dams, would probably be of better quality and 
would tend to be a mesotrophic system. The effects of a range of nutri-
ent loadings, including these projected concentrations, were evaluated 
in the Diamond Fork system. 
The Strawberry Valley Project Land Use Management Plan will recom-
mend measures to reduce phosphorus loading by about 4,000 kilograms per 
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year. If this program is effectively implemented in the f u ture, nutrient 
loadings into the Diamond Fork system would be lowered and eutrophy 
conditions would be better than described be l ow under "Environmental 
Impacts." 
Present and projected levels of TDS in t he Diamond Fork system are 
not high enough to be of major conce~n in either Strawberry Reservoir or 
the Diamond Fork system. The addition of high quality water from the 
Strawberry Aqueduct would reduce the present average TDS levels by ap-
proximately 20 to 2S percent. 
ENVIRONMENTAL IMPACTS 
The water quality parameters of significant concern in the Diamond 
Fork-Spanish Fork River System which may be impacted by the project are 
water temperatures, dissolved oxygen, nutrients, and suspended solids. 
These are of concern in the streams as well as in the proposed reser-
voirs. Other water quality elements are suitable for the intended uses 
of the water and would not be significantly impacted by the project. 
Before construction was initiated on the St rawberry Tunnel inlet 
rehabilitation (the inlet to the proposed Syar Tunnel), the need for a 
selective withdrawal inlet tower in Strawberry Reservoir was evaluated. 
A multilevel outlet would add flexibility in controlling water quality 
in the Diamond Fork Power System. Strawberry Reservoir, however, wou d 
benefit from withdrawing the deeper waters. An effort to improve wate r 
quality in the Diam9nd Fork System might result in water quality trade-
offs in the Strawberry Reservoir. If water quality problems occur, they 
could be dealt with better in the Diamond Fork system than in Strawberry 
Reservoir. For example, if low dissolved oxygen levels should occur 
below project reservoirs, baffles or mixers could be installed to aerate 
the stream more rapidly. Based on these factors, a multilevel outlet in 
Strawberry Reservoir is not included in the plan for the Diamond Fork 
Power System •. 
The release pattern of water from Strawberr y Reservoir into the 
Diamond Fork Power System varies depending on the al t ernative selected. 
The water temperature, dissolved oxygen, and nutrient concentrations of 
the released water would vary seasonally but can be estimated based on 
water surface elevation, length of stratification, and location of the 
thermocline relative to the Syar Tunnel inlet. 
Studies by Reclamation indicate that none of the reservoirs are 
expected to strongly stratify. Hayes Reservoir, under the 1964 DPR 
Alternative, would have the greatest tendency to stratify. Monks Hollow 
Reservoir, under the various alternatives, would weakly stratify. In 
addition, the reservoirs should not experience significant density cur-
rents, except for Hayes and Monks Hollow Reservoirs which would have mild 
stratification. 
131 
CHAPTER IV AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 
Temperature computer models were applied to the Fifth Water Pumped 
Storage Alternative for the DES. The results of that modeling, w~ter 
quality data from nearby reservoirs, and professional judgment were used 
to extrapolate for the other alternatives. For the FEIS, additional hand 
calculations were performed on proposed reservoirs, and experience and 
professional judgment were also used to project future temperatures. 
Because of the inherent problems (assumptions and long-term data re-
quired, etc.) of applying the temperature models and because of the com-
plexity of the system (the future Strawberry Aqueduct and the enlarged 
Strawberry Reservoir as input to three proposed Diamond Fork Reservoirs 
in series), Reclamation is confident that the temperature projections 
for the recommended Sixth Water Flow Through Alternative, as well as for 
the other alternatives, are as fully supportable and as accurate as the 
computer temperature models. Although time and manpower restraints pre-
cluded the direct application of these models to the recommended plan, 
Reclamation does not believe that the possible small adjustments to tem-
perature projections would justify the delay and expense of . using the 
models. The temperature ranges projected for all of the alternatives 
would not cause significant impacts, nor have they been a major issue, 
and they would not affect the selection of an alternative or the design 
of the power system. 
For each of the proposed reservoirs, empirical phosphorus models 
were used to project the trophic state classification and the probability 
of eutrophication. Methods of predicting algal dominance were also 
applied to each reservoir. Because the present inorganic nitrogen levels 
in Strawberry Reservoir are normally low, each proposed reservoir would 
be expected 'to have a summer/fall probability of dominance by blue-green 
algae of about 90 percent. Blue-green algae is presently dominant 
seasonally in Strawberry and Soldier Creek Reservoirs, which agrees with 
this analysis. The high hydraulic flushing rates that would occur in the 
proposed small (less than 5,000 acre-feet) reservoirs may induce mixing 
and light conditions that would preclude blue-green dominance. 
The projected water quality conditions for the different reservoirs 
and the effects of the alternative plans on water quality in the lower 
Diamond Fork-Spanish Fork River are summarized in Tables 28, 29, a·nd 30, 
and are discussed below. 
Recommended Plan 
Both Syar and Sixth Water Reservoirs would be very small, with de-
tention times of 1 to 2 days (0.005 year), and both would be completely 
mixed systems. Because of the short detention times, the water in those 
reservoirs and the water released to Monks Hollow Reservoir is expected 
to be similar in quality (temperature, dissolved oxygen, and nutrients) 
to the water released from Strawberry Reservoir. However, anoxic waters 
from Strawberry Reservoir would be aerated in these mixed reservoirs as 
discussed below. 
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Nutrient loading into Syar, Sixth Water, and Monks Hollow Reser-
voirs from Strawberry Reservoir would be relatively high, especially 
during years that waters are released from below the thermocline. All 
three reservoirs would be classed as eutrophic. The probabili ty of 
eutrophy would be about 46 to 99 percent for both Syar and Sixth Water 
Reservoirs (71 percent average), and 50 to 96 percent for Monks Hollow 
Reservoir (66 percent average). Nu~rient levels in water released from 
Monks Hollow Reservoir should be lower than the presently high levels in 
releases from Strawberry Reservoir. 
Considerable effort was made to project dissolved oxygen conditions 
in the various reservoirs and downstream for the different alternatives, 
but conclusive projections were not possible. The state-of-the-art in 
this area is not to the point that there is adequate methodology avail-
able to reliably project dissolved oxYgen conditions within each reser-
voir. The projections are based upon professional judgment and knowledge 
of conditions in other existing reservoir systems in addition to the re-
sults of the models used. 
Monks Hollow Reservoir is expected to weakly stratify during proj-
ect operation. Projected temperatures of water within the reservoir 
that would be released to Diamond Fork are tabulated on a monthly basis 
in Table 31. This table also gives inflow temperatures from Strawberry 
and Sixth Water Reservoirs. 
During years that releases are from below the thermocline in Straw-
berry Reservoir, Sy~r and Sixth Water Reservoirs should warm to about 9° 
to 10° C and 9° to 11° C, respectively, in August-early September. 
Monks Hollow Reservoir should warm to about 9° to 15° C. Water released 
to Diamond Fork from Monks Hollow Reservoir would probably reach a maxi-
mum of 9° to 15° C. Normally, dissolved oxygen levels in Monks Hollow 
Reservoir should be sufficient to maintain a fishery; however, during 
some periods, such as when anoxic waters are released from Strawberry 
Reservoir or when algae blooms or calm weather periods occur, there may 
be locations· in the reservoir where dissolved oxygen is below 5 mg/L. 
In these areas the worst case condition is projected in the 4 to 5 mg/L 
dissolved oxygen range. 
During years in which warm waters are released from above the ther-
mocline in Strawberry Reservoir , Syar Reservoir should warm up to a max-
imum temperature of about 17° to 20° C in August. Sixth Water Reser-
voir should warm up to a maximum temperature of 17° to 20° C in August. 
Waters released from Monks Hollow Reservoir down Diamond Fork should 
range from 5° to 6° C in early May to about 17° to 20° C in August. 
These maximum water temperatures are very similar to the present range 
of maximum water temperatures (17 0 to 21 0 C) in Diamond Fork at Monks 
Hollow. Dissolved oxygen levels should range from about 6 to 10 mg/L . 
Because of the expected temperature and dissolved oxygen conditions 
and the large water-level fluctuations which would occur in Strawberry 
and Monks Hollow Reservoirs, multilevel outlets are not recommended for 
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Table 28 
Diamond Fork Power System water quality data summary 
Reservoir operating condition 
Maximum reservoir 
temperature (OC) 
AFFECTED ENVIRONMENT AND ENVIRONMENTAL CONSEQUENCES 
Stream condition 
(Diamond Fork below Monks Hollow) 
Maximum stream Dissolved oxygen 
temperature (OC) range (mg/L) Maximum 
capacity 
(acre-feet) 
surface 
area 
(acres) 
Maximum 
depth 
(feet) 
Mean 
depth 
(feet) 
Average 
content 
(acre-feet) 
Detention 
time 
(days) 
Condition Condition ConditIon Condition Condition Condition 
Alternative/reservoir 
Present conditions 
Sixth Water Flow Through 
Syar Reservoir 
Sixth Water Reservoir 
Monks Hollow Reservoir 
Fifth Water Pumped Storage 
Fifth Water Reservoir 
Monks Hollow Reservoir 
Sixth Water Pumped Storage 
Syar Reservoir 
Sixth Water Reservoir 
Monks Hollow Reservoir 
1964 DPR 
910 
560 
31,400 
49,700 
31,400 
4,400 
620 
31,400 
31 
19 
343 
530 
343 
70 
20 
343 
64 22 590 
85 30 540 
230 82 23,800 
277 88 41,500 
232 82 23,900 
116 68 2,450 
82 31 560 
232 82 23,900 
Al/ B2/ All B21 All B21 
17-21 17-21 7-11 7-11 
1-2 7-10 16-19 
1-2 8-11 16-19 
20-40 9-15 ' 17-20 9-15 17-20 4-8 6-10 
70-90 12-16 17-19 
35-55 13-17 17-19 13-17 17-19 !/4-8 6-10 
2-7 7-11 16-19 
1 8-11 16-19 
35-55 9-15 17-20 9-15 17-20 4-8 6-10 
Syar Reservoir 930 30 65 22 600 1 7-10 16-19 
Sixth Water Rese 'cvoir 1,020 28 105 32 770 1 8-11. 16-19 9-11 16-19 ~./4-8 6-10 
Hayes Reservoir 51,500 680 180 60 29,800 20-80 9-15 17-19 
11 Condition A is for those years when water is released from below the thermocline in Strawberry Reservoir. 
21 Condition B is for those years when water is released from above the thermocline in Strawberry Reservoir. 
3/ Presently the dissolved oxygen levels in Strawberry Reservoir range from 0 to 3 mglL below the thermocline and from 6 to 10 mg/L above the thermocline. The 
low range values shown in this table are expected only locally in association with the low values of the inflows from Strawberry Reservoir. The potential 2 to 5 mg/L 
values will not occur over the entire water column and are not expected to impact the fisheries. The dissolved oxygen levels in Fifth Water and Monks Hollow Re servoirs 
are not expected to be any lower than those currently found in Strawber 'cy Rese 'cvoic. 
~/ Below Sixth Water Reservoir. 
134 
CHAPTER IV 
Alternative/reservoir 
Sixth Water Flow Through 
Syar 
Sixth Water 
Monks Hollow 
Fifth Water Pumped Storage 
Fifth Water 
Monks Hollow 
Sixth Water Pumped Storage 
Syar 
Sixth Water 
Monks Hollow 
1964 DPR 
Syar 
Sixth Water · 
Hales );./ Insignificant. 
Stream location 
Fifth Water below damsite 
Sixth Water below damsite 
Diamond Fork 
At Monks Hollow 
Below Monks Hollow Dam 
At mouth 
Table 29 
AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 
Reservoir sediment load summarl 
Annual Annual 
Drainage sediment 100-lear sediment sediment 
area inflow Sediment Percent of release 
(square (acre-feet/ retention Deposition reservoir (acre-feet/ 
miles) lear) (~ercent) (acre-feet) ca~acitl lear) 
);./ 
17 2.3 15 30 5 2.0 
89 13.9 91 1.300 4 1.3 
10 1.3 92 120 0.2 .1 
96 13.0 91 1.200 4 1.2 
17 2.3 15 30 5 2.0 
89 13.9 91 1.300 4 1.3 
17 2.3 28 60 6 1.7 
140 20.4 93 1 1900 4 1.4 
Table 30 
Stream sediment load summary 
Alternative 
Sixth Fifth Sixth 
Present Water Water Water 
sediment Flow Pumped Pumped 1964 No 
load Throu~h Stora8e Stora~e DPR Power 
TonS/lear 
2,070 2,070 160 2,070 2,070 2,070 
3,660 3,180 3,660 3,180 2,700 3,660 
22,500 22,100 20,700 22,100 1/ 22,500 
22,500 2,070 1,860 2,070 Il 22,500 
33,400 12,970 12,760 12,970 2,230 33,400 
Percent 
Reduction at mouth of Diamond Fork 61 62 61 93 0 
1/ Some increase in channel and bank erosion is 
load should not increase significantly. 
expected; however, total sediment 
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Scenario/date 
Cold scenario~? 
May 
June 
July 
August 
September 
Warm scenario1..1 
AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 
Table 31 
Projected water temperatures 
for the recommended pla~/ 
(Unit--OC) 
Strawberry 
Reservoir 
releases to 
Syar Reservoir 
5- 6 
5- 7 
6- 8" 
7-10 
7-11 
Sixth Water 
Reservoir 
releases to 
Monks Hollow 
Reservoir 
5- 7 
5- 8 
7- 9 
8-11 
8-12 
Monks Hollow 
Reservoir 
releases to 
Diamond Fork 
5- 8 
6-12 
7-14 
9-15 
9-15 
May 5-13 5-14 5-14 
June 10-17 10-18 10-18 
July 15-19 15-19 15-19 
August 16-19 16-19 17-20 
September 13-18 13-18 13-19 
1/ Projections are based on temperature profiles of 
Strawberry, Soldier Creek, Deer Creek, and Flaming Gorge Reser-
voirs, with a comparative analysis of depth of withdrawal and 
hydraulic detention time. In addition, temperature models were 
run on the Fifth Water Pumped Storage Alternative. Projected 
temperatures of releases are based on this information and on 
professional engineering judgment. 
2/ Temperature range expected during those years that 
cold waters are released from below the thermocline from Straw-
berry Reservoir. 
3/ Temperature range expected during those years that 
warm waters are released from above the thermocline from Straw-
berry Reservoir. 
136 
CHAPTER IV AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 
Syar, Sixth Water, or Monks Hollow Reservoirs. If problems should occur 
with temperatures or low dissolved oxygen levels i n waters released d9wn 
Diamond Fork once the power system is constructed and in operation, baf-
fles or mixers could then be constructed to aerate the generally small 
flows. The stream should aerate rapidly within a short distance down-
stream (from a quarter to a half mile). If the water content of Monks 
Hollow Reservoir should fluctuate more than presently planned and tem-
perature problems occur, an u"pper outlet or mul t i-level outlet could be 
attached to the concrete face of the dam. A monitoring program would 
be established to ensure satisfactory water quality. 
As a result of projected low inorganic nitrogen concentrations and 
relatively high phosphorus concentrations expected in Syar, Sixth Water, 
and Monks Hollow Reservoirs, there is a 90 percent probability that 
nitrogen fixing blue-green algae will outcompete other forms of algae 
and" become the dominant form in these reservoirs. However, the proba-
bili ty of blue-green algae being dominant seasonally in the proposed 
reservoirs is not an issue requiring specific control plans or mitigation 
measures. Blue-green algae is presently dominant seasonally in Straw-
berry Rese~voir as indicated earlier, as well as in Deer Creek and other 
reservoirs in the Utah area. Algae blooms in these reservoirs, as well 
as any projected in the proposed reservoirs, are normally of the vari-
eties that do not cause the w~ter to become toxic to animals that drink 
it. The more hazardou s algae species have been identified in nearby 
reservoirs, but they do not become dominant and have not created sig-
nificant toxic problems. These species are not expected to cause major 
problems in the proposed reservoirs. The proposed water quality moni-
toring program would also monitor dominant algae species. 
Some of the more significant factors that control algae growth and 
species dominance are temperature, nutrients such as phosphorus and 
nitrogen, and the availability of light. Phosphorus and nitrogen are 
not as likely to limit total algae production as light, since the lighted 
(euphotic) zone in the proposed reservoirs is expected to be relatively 
small "compared to the mixed volume of water in which the algae will re-
side. Algae, being photosynthetic, will be limited by this reduced 
availability of light. 
The temperature of a reservoir also affects the growth rates and 
physiology of the algal species. Nutrient uptake and cell growth would 
vary with changes in the seasonal water temperatures. Syar and Sixth 
Wate"r Reservoirs are not expected to remove much phosphorus or have much 
algal growth because of their short detention time and complete mixing 
characteristics. 
Even though Monks Hollow Reservoir is only expected to weakly strat-
ify, the top several feet of water would probably warm up several degrees 
warmer than the rest of the reservoir on a daily basis during the warmest 
part of the summer. These combined conditions may result in abundant 
algae growth in the reservoir, particularly in the more isolated or 
calmer bay areas. 
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Monks Hollow Reservoir would probably not be any more eutrophic 
than the existing Strawberry Reservoir, Deer Creek Reservoir, or other 
similar reservoirs in the Sta~e. The relatively short detention time, 
along . with temperature, light limitation, and drawdown characteristics 
would limit eutrophic problems. 
Under project operation, turb~dity and suspended solids levels 
would be significantly reduced in Diamond Fork from present conditions, 
particularly below Monks Hollow Reservoir. About 91 percent of the 
sediment inflow would be retained in that reservoir (Table 29). The 
total sediment load at the mouth of Diamond Fork would be reduced about 
61 percent from present conditions (Table 30). 
Flows in the Spanish Fork River would vary somewhat from present 
conditions depending on the size of the Wasatch Aqueduct of the Irriga-
tion and Drainage System. With a 200-cfs Wasatch Aqueduct, flows in the 
Spanish Fork River would be periodically higher than a t present from 
June to October. The higher fl ows would result in a slight increase in 
bank erosion in this stream reach. The total sediment load would be re-
duced almost the same amount as the reduction at the mouth of Diamond 
Fork. With a 32S-cfs Wasatch Aqueduct, flows would vary from slightly 
above to slightly below present conditions. There would be no signifi-
cant additional bank erosion. 
With the alternative opera t ion described in Chapter III (without 
the Wasatch Aqueduct), a more flexible release pattern would be followed. 
Flows in the Spanish , Fork River would be higher during the summer, which 
would result in slightly higher bank erosion and turbidity in the upper 
reaches (between Diamond Fork and the canyon mouth) than for the ' recom-
mended plan. The total sediment load would be increased slightly from 
the recommended plan but would still be a very significant reduction 
from present conditions . Th ese higher summer flows would not signifi-
cantly impact the lower reaches of the river. 
Increased late summer and winter flows from the project would not 
significantly impact the water quality in the upper reaches of the 
Spanish Fork River. However, these increased flows would improve water 
quality in the lower reaches, even more than with the recommended plan, 
by further diluting the low flows which presently consist mostly of 
seepage and return flows. These water quality impacts would be essen-
tially the same for each alternative. 
Other Alternatives 
Fifth Water Pumped Storage Alternative.--Both projected initial and 
maximum conditions of powerplant operation, as defined in Chapter III, 
were evaluated for this alternative. Actual operation could vary between 
these two conditions. 
Under the initial operating condition, both Fifth Water and Monks 
Hollow Reservoirs may start to weakly stratify in May and June. With the 
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larger pumpback flows during July and August; however, both reservoirs 
should mix continuously during the remainder of the summer peripd. 
Under the maximum operating condition, neither re servoir should stratify. 
Hence, project operation under either scenario should result in similar 
water quality conditions in both reservoirs, as well as in the lower 
Diamond Fork-Spanish Fork area. 
The WQRRS (U.S. Army Corps of Engineers) model was applied to each 
reservoir under both of the above operating conditions to predict in-
reservoir and downstream water temperatures . Projected water tempera-
tures are tabulated on a monthly basis for Monks Hollow Reservoir in 
Table 32. Waters released from Monks Hollow Reservoir to Diamond Fork 
would have these same temperatures. Water temperatures in Fifth Water 
Reservoir would normally be similar to those of Monks Hollow Reservoir; 
however, when cold waters are released f r om Strawberry Reservoir, tem-
peratures may be up to 0.5° to 1.0° C colder in Fifth Water Reservoir. 
Table 32 
Projected water temperatures 
in Monks Hollow Reservoirl/ 
(Unit--OC) 
Initial operation 
t;emperature f 
Date Hig~1 Lowl! 
May 1 5-6 5-6 
June 1 8-10 8-10 
July 1 13-15 11-13 
August 1 16-18 15-17 
September 1 16-19 15-17 
October 1 15-18 14-16 
1/ Based on WQRRS modeling. 
Maximum operation 
t;emperature f 
Hig~1 Lowl! 
5-6 5-6 
9-11 8-10 
13-15 11-12 
16-18 13-15 
16-18 ' 13-15 
14-17 13-15 
2/ Temperature range expected during those years 
are released from above the thermocline from Strawberry 
3/ Temperature range expected during those years 
are released from below the thermocline from Strawberry 
that warm waters 
Reservoir. 
that cold waters 
Reservoir. 
During years that warm waters are released from above the thermo-
cline from Strawberry Reservoir, both reservoirs should warm up to a 
maximum temperature of about 17° to 19° C in August. Waters released 
down Diamond Fork from Monks Hollow Reservoir should range from about 5° 
to 6° C in early May to 17° to 19° C in August. Dissolved oxygen levels 
should range from about 6 to 10 mg/L. 
During the years that releases are from below the thermocline in 
Strawberry Reservoir, Fifth Water Reservoir should warm up to about 12° 
to 16° C in August-early September. Monks Hollow Reservoir would be 
about 1° warmer. Water released down Diamond Fork would probably reach 
a maximum of 13° to 17° C. Dissolved oxygen levels in waters released 
may occasionally be low, possibly reach ing 4 to 5 mg/L at times. Again, 
multi-level outlets are not recommended because they would have little 
effect and Diamond Fork would aerate rapidly. 
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In both the Fifth Water and Sixth Water pumpback alternatives, the 
hydraulic mixing is expected to minimize temperature stabilization in 
the proposed peaking reservoirs. Surface warming, however, would occur 
simil~r to the recommended plan. These waters would reaerate the low 
dissolved oxygen inflow from Strawberry, but some local deficiencies may 
infrequently exist from the Strawberry inflows. 
If the Fifth Water Pumped Storage Powerplant were constructed, un-
known quantities of warm ground water (up to 35 0 C) could be intercepted. 
This water may contain relatively high levels (500-1,000 mg/L) of total 
dissolved solids and possibly hydrogen sulfide and may cause temporary 
warming of the stream and an increase in TDS and hydrogen sulfide. A 
Na tional Pollution Discharge Elimination System (Section 402) permi t 
would be obtained to cover each discharge of ground water, and State and 
Federal standards would be met as far as practical. 
Methods developed to project water quality conditions such as tem-
peratures and trophic state do not adequately address many character-
istics of a large pumped storage system. Examples of significant unad-
dressed aspects include momentum of large flows, morphormetric features, 
and other physical restrictions. Each of these factors would tend to 
reduce the growth of aquatic vegetation. 
Nutrient loading into Fifth Water and Monks Hollow Reservoirs from 
Strawberry Reservoir would be relatively high, especially during years 
that waters are released from below the thermocline. Both reservoirs 
would be classified as eutrophic. The probability of eutrophy would 
average about 60 percent but could range between 40 and 90 percent in 
both Fifth Water and Monks Hollow Reservoirs. Algae growth and limiting 
factors for the reservoirs would be similar to the recommended plan. 
Under project operation, turbidity and suspended solids levels 
would be significantly reduced in Diamond Fork from present conditions, 
particularly below Monks Hollow Reservoir. About 91 percent of the 
sediment infiow would be retained in that reservoir (Table 29). The 
total sediment load at the mouth of Diamond Fork would be reduced about 
62 percent from present conditions (Table 30). 
Sixth Water Pumped Storage Alternative .--Syar Reservoir would be 
about 5 times as large as under the recommended plan. Detention time 
would be correspondingly longer (about 2 to 7 days). Sixth Water Reser-
voir would be slightly larger, with a detention time of about a day. 
Water in both reservoirs would be completely mixed and would have 
eutrophic nutrient loadings (probability of eutrophy of 66 to 97 percent 
for Syar and 74 to 98 percent for Sixth Water). Water in both Syar and 
Sixth Water Reservoirs and that released to Monks Hollow Reservoir would 
be almost the same quality (temperatures, dissolved oxygen, and nutrient 
levels) as that released from Strawberry Reservoir. However, some aera-
tion would occur. Algae growth probably would not be excessive in 
either reservoir because of high flushing rates and colder water temper-
atures at times. 
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Monks Hollow Reservoir would probably also mix continuously. The 
probability of eutrophy would be about 65 t o 95 percent. Its capacity, 
detention time, dissolved oxygen, and wa t er temperatures would be the 
same as in the recommended plan. Algae growth would be about the same 
as in the recommended plan. 
Monks Hollow Reservoir would retain about 91 percent of the sedi-
ment inflow (Table 29), a significant reduction from present levels. The 
sediment load at the mouth of Diamond Fork would be reduced about 61 
percent. 
1964 DPR Alternative.--Both Syar and Sixth Water Reservoirs would 
have conditions almost identical to those of the recommended plan. 
Both would mix thoroughly, have high nutrient loadings, high flushing 
rates, and periodically colder waters from Strawberry Reservoir. 
Diamond Fork between Three Forks and Hayes Reservoir would experi-
ence large daily fluctuations in flows. Total annual flows would be 
increased over present conditions. Some increase in channel and bank 
erosion i~ expected; however, total sediment load and turbidity levels 
should not increase significantly. 
Water released to Diamond Fork at Three Forks would be very similar 
in quality to water released from Strawberry Reservoir. During years 
that water would be released from below the thermocline in Strawberry, 
these temperatures would be rela"ti vely cold, reaching a maximum of 9 0 to 
11 0 C in late summer. 
The combination of wide streamflow fluctuations, increased sediment/ 
turbidity problems, and colder water temperatures would result in signif-
icant adverse impacts on this stream section. 
Hayes Reservoir would probably mildly stratify and would probably 
be a eutrophic system. The probability of eutrophy would be about 60 to 
90 percent. The reservoir would experience algae blooms, but they would 
not be as extensive as those of Strawberry Reservoir because of potential 
light limitation resulting from turbidity and mixing, water-level fluc-
tuations, and reduced reservoir stability . Water released downstream 
would be cool, reaching about 9 0 to 15 0 C by late summer, and could have 
low oxygen levels, unless multi-level outlets were installed. 
Sediment inflow to Hayes Reservoir would be a result of project 
flows released from Dyne Powerplant into Diamond Fork and natural flows. 
Hayes Reservoir would retain about 93 percent of the sediment inflow 
(Table 29) which would reduce the sediment load to the Spanish Fork River 
by about 93 percent (Table 30). This reduction would improve turbidity 
and suspended solids conditions in the Spani sh Fork River more than the 
other alternatives. Diamond Fork, however, would benefit much more than 
the Spanish Fork River for any given reduction in sediment load. 
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No Power Alterna t ive.--During the irr igat i on season, flows in Sixth 
Water Creek and Diamond For k would be reduced from present conditions 
whenever excess pipeline capacity i s ava ilable for Strawberry Project 
water~ During these periods, turbi di t y and suspended solids levels would 
be reduced somewhat. Other water quality parameters would not change 
significantly except for temperatures and, occasionally, dissolved oxy-
gen. During the years that cold waters are released from below the 
thermocline in the enlarged Strawberry Reservoir, waters released to 
Sixth Water Creek would only warm up to about 70 to 100 C and oxygen 
levels may be low. The present Strawberry Tunnel releases warm up to 17 0 
to 19 0 C normally. No aeration would occur in the pressur i zed Syar Tun-
nel, so the 0- to 3-mg/L dissolved oxygen waters released from Strawberry 
would also be released into Sixth Water Creek. Because of the turbulent 
nature of the stream, however, Sixth Water Creek should aerate rapidly. 
Water quality conditions in the Spanish Fork River under this alter-
native, as well as the other alternatives, would be essentially the same 
as those described for the recommended plan. 
Fish and Wildlife 
Fish 
EXISTING CONDITIONS 
General 
High water velocities r esulting from high irrigation flows · (up to 
500 cfs) for the Strawberry Valley Project have greatly altered the 
characteristics of Sixth Wa ter Creek and Diamond Fork from stable, nar-
row, meandering channels with good fish habitat to unstable, wide, and 
straightened channels with degraded fish habitat. The Spanish Fork 
River is the largest r iver in the system. Its fishery habitat is ad-
versely affected by several major diversions along its course to Utah 
Lake. This stream is natural l y turbid for much of the year, but this 
condition has been compounded by large amounts of sediment from Sixth 
Water and Diamond Fork. 
Despite the limitation of available habitat, Sixth Water Creek and 
Diamond Fork provide a va luable trout fishery during the nonirrigation 
season, when only natural flows are present. The Utah Division of Wild-
life Resources (UDWR) annually stocks the system with rainbow trout. 
Brown trout have been stocked i n the pa t and self-sustaining populations 
have developed. Large cutthroat and rainbow trout commonly enter the 
system through Strawberry Tunnel. Cutthroat trout are native to the 
system but rely mainly on side t r ibutaries and Diamond Fork above Three 
Forks for spawning and rearing habitat. Along with the cutthroat trout 
from Strawberry Reservoir, they probably exist as migrants in Diamond 
Fork and Sixth Water Creek. The Spanish Fork River supports a limited 
trout fishery. 
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Fifth Water Creek supports a native cutthroat trout fishery, limited 
mainly by the stream's small size and poor water q~ali ty • Individuals 
in the popula tion are pure-strain Bonneville cutthroat, the only native 
trout in the Bonneville Basin, once believed extinct. Recent genetic 
evaluations have shown that the Fifth Water population does not qualify 
as a pure population ; however, some individuals collected were pure-
strain specimens. 
The Diamond Fork stream system was studied by the UDWR in 1975 and 
1976. Each stream wa s divided into speci f ic reaches according to physi-
cal characterist ics of the stream channel s caused by different flow 
levels, gradient , and geology, among others. The entire stream system 
and associated reache s are depicted in Figure 25. 
Spanish Fork River 
From its confluence with Diamond Fork, the Spanish Fork River flows 
approximately 20 mile s into Utah Lake. (Data on trout sampling, trout 
population estimates, and angler use are presented in Tables 33 and 34.) 
Habitat units were developed using the Binns and Eiserman method. 11 
The reach immediately above the lake is deep and slow moving. Sand and 
silt comprise the stream bottom, and much of the bank is unstable. This 
instability, plus upstream erosion, renders the section constantly tur-
bid. During the irr gat ion season, severe dewatering occurs, resulting 
in stagnation in many areas. Many lake fish species use this portion 
of the river. The r i mary sport fishery consists of black bullhead, 
white bass, ~nd channel catfish. During early spring, walleye move up 
the river to spawn. The degree of spawning success is unknown. 
The remainder of the river consists of a variety of habitats af-
fec ted by high flows, erosion, and divers ions. Habitat quality gener-
all y declines below Spanish Fork Canyon. Sand and silt are abundant 
substrates. Some of the available gravel areas become covered with silt. 
Low gradient and stream meanders result in reduced current velocities 
favoring development of many pools with poor to fair quality for use by 
fish. 
The predominance of limited quality trout habitat restricts produc-
tion of large numbers of these fish. Cutthroat trout are present in low 
numbers but are in good condition. Macroinvertebrate food organisms are 
abundant enough for good fi sh growth and consist of a significant pro-
portion of si lt-tolerant forms. The UDWR has classified this portion of 
river as Class VI for the lower 14 miles and Class III for the 6-mile 
segment immediately below the confluence with Diamond Fork.ll 
II The UDWR classifies stream fisheries from Class I to Class VI. 
Classes I to IV are considered significant to the State's fishery re-
sources. 
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Table 33 
Trout samEl~d from the SEan1sh Fork River (1975) 
Trout sEecies 
Length Brown trout Cutthroat trout 
of Percent Percent Percent Percent 
stream of of of of 
sampled total Weight total total Weight total 
Stream reach (feet) Num.>er number (lb) weight Number number (lb) weight 
1- From Utah Lake upstream to No 
the end of Utah Lake back- sample 
water 
2. From backwater of Utah Lake 1,320 25 83 10.6 92 5 17 0.9 8 
upstream to the powerhouse 
'return flow point (11.7 
miles) 
3. From the powerhouse return 1,320 162 100 12.8 100 0 0 0 0 
flow point upstream to the 
East Bench Canal diversion 
(2.8 miles) 
4. Fro.m the East Bench Canal Y 
diversion upstream to the 
S~anish Fork Diversion Dam 
(1.6 miles) 
5 •. From the Mapleton-Highline 1,320 32 65 14 78 17 35 4 22 
Canal diversion upstream to 
the Diamond Fork confluence 
(4.2 miles) 
l/ No viable fishery because of low winter flows. 
Table 34 
Trout fisheries data estimated for the 
Spanish Fork River below its confluence with Diamond Fork (1981) 
Wild trout.!? Stocked trout 
Standing Angler 
Stream reach 
1. From Utah Lake upstream to the 
end of Utah Lake backwater 
2. From backwater of Utah Lake up-
stream to the powerhouse return 
flow point 
3. From the powerhouse return flow 
point upstream to the East Bench 
Canal Diversion 
4. From the East Bench Canal Diver-
sion upstream to the Spanish Fork 
Diversion Dam 
Standing 
crop 
(lb/reach) 
No 
sample 
25 
o 
12 
Habitat 
units 
No 
sample 
50 
o 
12 
5 . From the Spanish Fork Diversion 215 215 
Dam upstream to the Diamond Fork 
confluence 
Total 252 277 
Angler use 
(days/year) 
No 
sample 
10 
o 
8 
165 
183 
crop 
(lb/ 
reach) 
o 
o 
o 
o 
o 
o 
use 
(days/ 
year) 
o 
o 
o 
o 
o 
o 
1/ All wild trout values for reaches 2 to 4 have been revised to 
on the Draft Environmental Statement and refinements in the analysis . 
reflect comments received 
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CHAPTER IV 
Diamond Fork 
AFFECTED ENVIRONMENT AND 
ENV IRONMENTAL CONSEQUENCES 
The reach of Diamond Fork from the confluence with Sixth Water to 
the Spanish Fork River is approximately 10 miles long . The lower half of 
this section is bordered by private agricultural lands, and bank cover 
for fish is limi ted. The upper half is national f ores t and is character-
ized by a fairly high gradien~, narrow channel, closely bordered by steep 
mountains and canyon walls. Nearly all of the banks in both areas are 
unstable, and considerable channel scouring has degraded fish habitat. 
Because this reach has a lower gradient and wider channel than Sixth 
Water Creek, water velocit ies during the irrigation season are lower than 
in Sixth Water, thereby creating more favorable fi sh habitat and, there-
fore, greater fish production. During periods of reduced flow, however, 
water often splits into braided channels with lower fishery value. Most 
of the bottom substrate is rubble and gravel, with the lower Diamond Fork 
containing some of the best brown trout spawning habitat in the entire 
drainage. Fish sampling data, standing crop, and habitat quality, as 
well as angler use under existing conditions are presented in Tables 3S 
and 36. 
Despite channel deterioration and extreme flows, this reach of 
Diamond Fork supports a good population of trout, with brown trout com-
prising about 7S percent by numbers. Cutthroat and rainbow trout make up 
the remainder. Density of brown trout tends to increase toward the lower 
reaches. Age and growth analyses indicate a healthy population with good 
growth. Macroinvertebrate populations are stressed but recover rapidly 
following fl9w reduction. Sufficient production occurs to support ade-
quate fish growth. The existence of a relatively large number of young 
brown trout sugges ts that Diamond Fork is a source of recruitment for 
the Spanish Fork River, as well as the entire system. Sculpin, mountain 
sucker, dace, and leatherside chub are nongame fish also inhabiting the 
stream. The UDWR classifies Diamond Fork as a Class III fishery. 
Diamond Fork above the confluence with Sixth Water Creek at Three 
Forks is characterized by a natural, high quality stream totally unaf-
fected by the transport of irrigation water carried in Diamond Fork below 
Three Forks. The canyon is narrow in this reach, bordered on each side 
by vertical rock cliffs. Streamside vegetation is abundant, forming a 
dense canopy over the stream. The gradient in this reach is steeper than 
downstream reaches. As a result, riffles are more numerous than pools, 
although the pools provide important fish habitat (Tables 3S and 36). 
This reach of Diamond Fork contains a productive trout population, 
with cutthroat and rainbow trout comprising 44 and 37 percent of the 
population, respectively. The results of age and growth analyses indi-
cate a healthy populat ion with good growth. Although no critical spawn-
ing areas have been identified in this reach, it is believed that some 
trout spawning occurs in the limited areas of gravel and small rubble 
located throughout the reach. Macroinvertebrate populations are in 
good condition, exhibiting sufficient production to provide a food base 
for trout. Nongame fish in this reach of Diamond Fork include mountain 
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sucker, sculpin, dace, and leatherside chub. This reach is classified 
as a Class III fishery by the UDWR. 
Sixth. Water Creek 
This stream, classified by the UDWR as a Class III fishery, is about 
10 miles in length, extending from ~trawberry Tunnel to its confluence 
with Diamond Fork. The lower part of this stream is located in a narrow, 
steep-walled canyon containing large boulders and logs in the streambed. 
The upper part is generally wider, with a flat bottom filled with rubble 
substrate and a noticeable lack of quality pools. Fish sampling data by 
specific stream reach and estimates of trout standing crop, habitat 
quality, and angler use are presented in Tables 37 and 38. 
Aquatic productivity is limited by the habitat degradation caused by 
undesirably high amounts of imported irrigation water during the summer 
season and low winter f l ows averaging less than 10 cfs. About 80 percent 
of the banks are unstable, and turbid water from continual erosion is a 
serious problem. Most of the bottom substrate consists of rubble and 
boulders, and much of the gravel suitable for spawning has been scoured 
away. Most existing pools are formed behind large boulders and where the 
stream spills over bedrock outcrop. These pools provide only limi ted 
habitat during the late fall and winter season when flows are too low to 
adequately fill the enlarged channel. 
Brown and cutthroat trout appear to be in reasonably good condition, 
suggesting that the, food supply is adequate. Studies by the Brigham 
Young University Aquatic Ecology Laboratory (1982),12 however, indicate 
that macroinvertebrate communities are in a stressed state because of the 
high summer flows. It appears that the organically enriched water from 
Strawberry Reservoir contributes to the support of the fish food supply. 
Fifth Water Creek 
Fifth Water Creek is characteristic of a small, high mountain stream 
through most of its 5.2-mile length. It originates at high elevations 
and flows along a steep gradient through narrow, deep canyons to its 
junction with Sixth Water Creek. It averages about 10 feet in width 
during most of the year. Estimated flows range from 0.5 to 3 cfs in the 
upper reaches to 2 to 10 cfs at its mouth. A series of hot sulfur 
springs, which alter its characteristics considerably, begin entering 
the stream about 2.25 miles above its mouth. The largest spring is 
located about 1.25 miles above the mouth. Sulfate-salt precipitate 
cements the bottom and causes moderate growth of blue-green algae below 
the springs. Fish sampling data by stream reach and estimates of trout 
standing crop, habitat quality, and angler use are shown in Tables 39 
and 40. 
Streambank stability is relatively good, except under conditions of 
heavy rainfall or snowmelt, when substantial sediment loads are carried 
downstream. A number of high quality pools are located primarily below 
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Table 35 
Trout samEled f r om Diamond Fork (1975) 
Trout sEecies 
Length Brown Cutthroat Rainbow 
of Percent Percent Percent Percent Percent Percent 
stream of of of of of of 
sampled total We ight total total Weight total · total Weight total 
Stream reach (feet) Number number ( lb) weight Number number (lb) weight Number number (lb) weight 
1. From the confluence with the 3,960 339 81.5 126. 2 86 70 17 17 11.6 6 1.5 3.6 2.4 
Spanish Fork River upstream . 
to the high water line of 
the proposed Hayes' Reservoir 
(5.0 miles) 
2. From the high water line of 1/ 
the proposed Hayes Reservoir 
to the proposed Monks Hollow 
Dam (3.0 miles) 
3. From the proposed Monks Hol- 1 ,320 87 63 21.8 42 .5 23 16.7 10.5 20. 5 28 20 . 3 1 .9 37 
low Dam upstream to the con-
fluence with Sixth Wate·r 
Creek (2.4 miles) 
4. From the confluence with 1,320 4 4.7 1 .2 5.3 44 51.8 7.2 32.5 37 43.5 13.9 62.2 
Sixth Water Creek 11pstream 
to the high water line of 
the proposed Monks. Hollow 
Reservoir (0.2 mile) 
1/ Fish were not sampled in this section; however, the sampling stat i on in section 3 was located immediately upstream from section 2. Trout popul a i on 
estimates and species distribution in section 2 are, therefore, assumed t o be similar to data given for section 3. 
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Stream reach 
1- From the confluence with the 
Spanish Fork River upstream 
to the high water line of 
the proposed Hayes Reservoir 
(5.0 miles) 
2. From the high water line of 
the proposed Hayes Reservoir 
upstream to the proposed 
Monks Hollow Dam (3.0 miles) 
3. From the proposed Monks Hol-
low Dam upstream to the con-
fluence with Sixth Water 
Creek (2.4 miles) 
4. From the confluence with 
Sixth Water Creek upstream 
to the high water line of 
the proposed Monks Hollow 
Reservoir (0.2 mile) 
Total 
Table 36 
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data estimated for Diamond Fork (1981) 
Wild trout Stocked trout 
Standing Angler Standing Angler 
crop Habitat use crop use 
(lb/reach) units (dals/lear) (lb/reach) (dals/lear) 
437 495 280 1,800 3,515 
352 384 208 1,200 1,800 
207 225 122 0 0 
48 52 37 0 0 
1,044 1 2156 647 3,000 5 2315 
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Table 37 
Trout samE led from Sixth Water Creek (1975) 
Trout sEecies.!? 
Length Brown Cutthroat Rainbow 
of Percent Percent Percent Pe cent Percent Percent 
stream of of of of of of 
sampled total Weight total total Weight total total Weight total 
Stream reach (feet) Number number (lb) wei8ht Number number (lb) wei8ht Number number (lb) wei8ht 
1. From the confluence with Diamond 1,320 14 37.8 7.8 42.2 21 56.8 9.2 49.8 2 5.4 1.5 8.0 
Fork upstream to the confluence 
with Fifth Water Creek (1.1 miles) 
2. From the Fifth Water Creek con- 1,320 47 66 38.3 65.3 22 31 19.0 2.3 2 3 1.4 2.4 
fluence upstream to the high 
water line of the proposed Sixth 
Water Reservoir (3.3 miles) 
3. From the high water line of the 1,320 211 82.4 63 .8 82.6 39 15.2 10.2 13.2 6 2.4 3.2 4 . 2 
proposed Sixth Water Reservoir 
upstream to the Strawberry Tun-
nel west Eortal (5.4 miles) 
1/ One brook trout was collected along stream section 3. 
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Trout fisheries data estimated for Sixth Water Creek (1981) 
Stream reach 
1. From the confluence with Diamond 
Fork upstream to the confluence 
with Fifth Water Creek (1.1 miles) 
2. From the Fifth Water Creek con-
fluence upstream to the high 
water line of the proposed Sixth 
Water Reservoir (3.3 miles) 
3. From the high water line of the 
proposed Sixth Water Reservoir 
u·pstream to the Strawberry Tun-
nel west portal (5.4 miles) 
Total 
Wild trout 
Standing 
crop 
(lb/ Habitat 
reach) units 
79 86 
184 200 
508 557 
771 843 
Table 39 
Trout sampled from Fifth Water Creek (1975) 
Angl"er 
use 
(days/ 
year) 
51 
118 
326 
495 
Stocked trout 
Standing Angler 
crop 
(lb/ 
reach) 
o 
o 
o 
o 
use 
(days/ 
year) 
o 
o 
o 
o 
Trout species 
Stream reach 
1. Fro .. the confluence with 
Sixth Water Creek upstream 
to hot sulfur spring 
(1.3 mUes) 
Length 
of 
stream 
sa .. pled 
(feet) 
1,320 
2. From hot sulfur spring up- !I 
stream to the proposed 
Fifth Water Da. (1.7 miles) 
Number 
1 
Brown 
Percent 
of 
total Weight 
nUlllber (lb) 
20 1.3 
Cutthroat 
Percent Percent Percent 
of of of 
total total Weight total 
weight Number number (lb) weight 
65.3 4 80 0.7 34.7 
3. From the proposed Fifth 1,320 2 3.7 5.5 44.4 62 96.3 7.0 55.6 
Water Dam upstream to the 
high water line of Fifth 
Water Reservoir (2.6 
miles 
1 Fish were not sampled in this section; however, trout population estimates and species distribution in 
section 2 are assumed to be si .. ilar to data given for section 1 rather than section 3. A natural fish barrier be-
tween sections 2 and 3 effectively blocks .igration and isolates the trout population in the uppermost section. 
Table 40 
Trout fisheries estimated for Fifth Water Creek (1981) 
Wild trout Stocked trout 
Angler Angler 
Standing use Standing use 
crop Habitat (days/ crop (days/ 
Stream reach (lb) units lear) (lb) lear) 
1. From the confluence with 32 34 21 0 0 
Sixth Water Creek upstream 
to hot sulfur spring 
2. From hot sulfur spring up- 57 61 37 0 0 
stream to the proposed 
Fifth Water Dam 
3. From the proposed Fifth 27 29 17 0 0 
Water Dam upstr~am to the 
high water line of Fifth 
Water Reservoir 
Total 116 124 75 0 0 
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steep riffles or small waterfalls in Fifth Water Creek. Overa~l habitat 
analysis indicates relatively good habitat conditions for this stream. 
The presence of more tolerant macroinvertebrate communities below the 
hot sulfur springs indicates a stressed system, primarily as a result of 
lower water quality, while the presence of less tolerant species and high 
species diversity above the springs indicates the presence of a high 
quality macroinvertebrate community. 
Although nongame fish comprised most of the biomass in samples col-
lected, small cutthroat were also present and represented the dominant 
game fish in the stream. Growth rates varied between sample stations 
but were generally considered good. Much higher numbers of trout oc-
curred above the hot springs than below, which is an indicator of the 
stress imposed on the population by the high water temperature and low 
water quality. This stream is classified as a Class III fishery by the 
UDWR. 
ENVIRONMENTAL IMPACTS 
Stream Fisheries 
General.--This evaluation was prepared cooperatively by biologists 
of the Bureau of Reclamation, the Forest Service, the Utah Division of 
Wildlife Resources, and the Fish and Wildlife Service. Details of this 
evaluation are available in the Fish and Wildlife Service Coordination 
Act Report for the Diamond Fork Power System8 at the Utah Projects 
Office in Provo, Ut~h. 
The purpose of this evaluation is to (1) analyze the effects on 
fisheries of five alternatives under consideration for the Diamond Fork 
Power System and (2) discuss measures that could be incorporated into 
plans to mitigate or enhance the affected fisheries. 
Approximately 45 miles of fisheries habitat in the Spanish Fork 
Ri ver, Diamond Fork, and Sixth Wa ter Creeks would be affected by the 
project. Supporting data for this impact and mitigation analysis are 
available to the public at the Utah Projects Office in Provo, Utah. 
Information on late summer streamflows, annual streamflow variation, 
water velocity, trout cover, stream width, eroding streambanks, stream 
substrate, nitrate nitrogen concentration, and maximum summer stream 
temperatures were used in a mathematical formula developed by Binns and 
Eiserman (1979).11 This equation yields stream trout habitat quantity/ 
quality indices and predictions of wild trout standing crop. Stocked 
trout were included in the analysis wherever habitat conditions under 
project operations would be sufficient to support both wild and hatchery 
trout. 
It was assumed for purposes of the analysis that wild trout popula-
tions would stabilize 5 years after the project becomes operational. 
Standing crop and habitat units would attain their maximum values at that 
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point and remain constant throughout the life of the project. Angler 
use, however, would continue to increase at an annual rate of 5 perc~nt 
based on trends in UDWR angler license sales, unti l a ngler-use carrying 
capacity is reached. Beyond this point, the catch rate would f a ll below 
that level of success for which anglers would return to the stream. 
Angler-use carrying capacity is generally considered to be reached in 20 
years for most project alter~atives. Twenty years after implementation 
of the recommended plan, an angler-use carrying capaci ty of 69,400 angler 
days would be reached and maintained at that level throughout the re-
maining life of the project. 
Hatchery trout used in conjunction with the wild populat ion would 
be stocked at an annual rate of 14,000 pounds, or 42 ,400 f i sh, only in 
Diamond Fork below Monks Hollow Reservoir. The remaining streams in the 
system would not be stocked. Five years after project implementation, a 
stocking program of this magnitude would annually produce 31,650 angler-
days of use for the recommended plan and the Sixth Water Pumped Storage 
and Fifth Water Pumped Storage Alternatives. The 1964 DPR Alternative 
does not include stocking because of severe adverse impacts to the fish-
ery associated with its oper.ation. 
Recommended plan.--The recommended plan would result in consider-
able overall enhancement of stream fisheries as indicated in Table 41. 
Wild trout standing crop (total weight), habitat units (quality indi-
cator), and angler use would increase over existing conditions by 106 
percent, 110 percent, and 25 percent, respectively. The major part of 
this enhance]llent would be attributable to the Diamond Fork Pipeline, 
from Monks Hollow Dam to the Spanish Fork River. The pipeline would 
remove project flows as well as a portion of the existing irrigation 
flows from Diamond Fork, thereby reducing channel scouring and bank ero-
sion and enhancing trout habitat. 
Trout standing crop, habitat units, and angler use would increase by 
383 p~rcent, 387 percent, and 225 percent, respectively, in the lower two 
reaches of Diamond Fork (Table 42). This significant gain more than com-
pensates for the complete loss of habitat in reaches 3 and 4 of Diamond 
Fork because of the inundation by Monks Hollow Reservoir. 
Reaches 2 and 3 of the Spanish Fork River would be enhanced by in-
creased flows in reaches of stream historically dewatered for irrigation. 
For .example, reach 2 is completely dewatered during the summer months and 
would benefit from increased flows provided by the project. Standing 
crop, habitat units, and angler use would increase in this reach of the 
Spanish Fork River by 1,964 percent, 1,050 percent, and 2,235 percent, 
respectively (Table 42). Under project operation, increased flows in 
reaches 4 and 5 would degrade fish habitat, primarily because of exces-
sive water velocities. Standing crop, habitat uni ts, and angler use 
would decrease by 36, 23, and 62 percent, respectively. These cate-
gories for all reaches of the Spanish Fork River combined would increase 
by 287 percent, 239 percent, and 104 percent, respectively, under this 
alternative. 
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Table 41 
Predicted effects of alternatives on stream trout fisheries 
5 l:ears after 0Eeration be~ins 
Wild trout!? Stocked trout 
Angler Angler 
Standing use Standing use 
crop . Habitat (days/ crop (days/ 
Alternative (lbs)~/ uni ts'!:./ l:ear)2/ (lbs) l:ear) 
Existing conditions 2,184 2,400 2,396 3,000 9,091 
Sixth Water Flow Through 4,505 5,033 2,991 14,000 31,654 
Fifth Water Pumped Storage 4,537 5,070 3,000 14,000 31,654 
Sixth Water Pumped Storage 4,505 5,033 2,991 14,000 31,654 
1964 DP~/ 1,501 1,657 1,124 0 0 
No Eower 4,250 4,733 2,948 3,000 9,091 
1/ All wild trout values have been revised to reflect refinements in the 
analysis. 
2/ Values represent an average of a range of possible impacts reflected 
by the range of feature sizes and operation of the I&D System currently being 
considered. Differences in impacts between the high and low end of the range 
are generally below 5 percent. 
3/ Fish habitat and populations would stabilize in the first year of 
project operation under this alternative. 
Table 42 
Trout fishery evaluation for the fifth year of operation 
with the Sixth Water Flow Throu8h Alternative 
Wild!'! Stocked 
Standing Angler use Standing Angler use 
crop Habitat (angler crop (angler 
Stream Reach (lb) units da'ls/'lear) (lb) days/year) 
Spanish Fork River 2 516 575 397 0 0 
3 174 195 134 0 0 
4 4 4 3 0 0 
5 138 165 106 0 0 
Diamond Fork Creek 1 1,852 2,082 1,187 9,333 21,104 
2 1,175 1,316 695 4,667 10,550 
3 0 0 0 0 0 
4 0 0 0 0 0 
Sixth Water Creek 1 59 64 38 0 0 
2 188 202 121 0 0 
3 283 306 181 0 0 
Fifth Water Creek 1a 32 34 36 0 0 
1b 57 61 64 0 0 
1c 27 29 29 0 0 
Total 4 2505 5,033 2 2991 14,000 31,654 
1/ All wild trout values for Spanish Fork River reaches 2 to 5 have been revised to 
reflect comments received on the Draft Environmental Statement and refinements in the anal-
ysis. 
154 
CHAPTER IV AFFECTED ENVIRONMENT ANn 
ENVIRONMENTAL CONSEQUENCES 
Sixth Water Creek is the only stream within th e project area that 
would be adversely affected by implementing the recommended plan. Reduc-
tions in trout habitat would occur because the historically high irriga-
tion flows from Strawberry Reservoir which flow through the Sixth Water 
Creek channel would be diverted through Syar Tunne l into Syar and Sixth 
Water Reservoirs. The Sixth Water Creek channel would revert back to 
carrying natural flows throughout the year, which would be much less 
than the high flows it has been carrying and to which the channel has 
become adapted through the hydrologic pr ocess of scouring and bank ero-
sion. The much lower natural flows would be unable to provide the 
existing level of trout habitat because of the unnaturally widened and 
deepened channel. Reach 3 of Sixth Water Creek would exhihit the 
greatest impact, with reductions in standing crop, habitat units, and 
angler use of 44 percent, 45 percent, and 68 percent, respectively, over 
existing conditions. 
The interagency biological team evaluated channel rehabilitation and 
other measures for improving the fishery potenti~l of Sixth Water Creek. 
This evaluation is discussed under impacts associated with the lq64 DPR 
Alternative. Additional mitigation for the recommended plan is not cp-
quired because of the overall enhancement created on 10\>ler Diamond Fork 
and the Spanish Fork River. As long as the Diamond Fork Pipeline at its 
present capacity is an integral part of the recommended plan, funding of 
any measures to improve the fishery potential of Sixth Water Creek would 
not be justified and would have to come from other sources. Reclamation, 
however, recognizes the desirability of maintaining a fishery in Sixth 
Water Creek ~nd is commi tted to working with the Forest Service and other 
resource agencies to achieve a satisfactory solution to the problem. To 
provide a potential solution to the problem, a flow-bypass valve would 
be included in the connection between Syar Tunnel and the existing Straw-
berry Tunnel. This valve would allow the release of up to 50 cfs into 
Sixth Water Creek to support the stream fishery if flows are available. 
Construction and operation of Monks Hollow Dam and Reservoir wouln 
effectively block upstream movement of trout from lower Diamond Fork and 
the Spanish Fork River. Potentially, this could affect historical trout-
spawning success in these two streams, especially since recruitment from 
Strawberry Reservoir through the Strawberry Tunnel would be discontinued 
and streamflows in Sixth Water Creek would be much r educed under project 
operation. 
The existence and significance of trout-spawning migrations into 
the upper reaches of these two streams is presently unknown. Based on a 
fish habitat inventory study conducted by UDWR in 1975 and 1976, it is 
believed that trout reproduction on Sixth Water Creek occurs throughout 
reach 3 and in Dip Vat Creek, which is a tributary to Sixth Water Creek, 
thereby providing the necessary recruitment to sustain existing popula-
tions. Brown trout, the dominant game fish in reaches 2 and 3, have 
historically sustained their numbers through natural reproduction, with-
out recruitment from Strawberry Reservoir or lower Diamond Fork. On 
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upper Diamond Fork ( r each 4), spawning habitat is dispersed but exten-
sively used by resident brown and cutthroat trout. These species have 
maintained their population through natural r eproduction (UDWR, 1976).13 
Existing information as discussed above indicates that the unre-
stricted ability of trout to move up or down the system may not be sig-
nificant to the maintenance of natural populations in these two streams. 
In addition, any loss of trout reproduction and subsequent standing crop 
attributed to stream blockage by project features would likely be more 
than offset by fishery benef i ts associated with the Diamond Fork Pipe-
line. Reclamation, however , is committed to working with the other re-
source agencies in order to provide habit a t improvement measures as 
needed on Sixth Water Creek to maintain existing populations under proj-
ect operation. Periodic selective fish stocking may be required. 
The effects of the pr oject on temperature and oxygen levels of water 
released below Monks Ho l low Dam is a primary concern because of the 
potential adverse effects on the enhanced fishery downstream. Existing 
temperature levels in Diamond Fork below Monks Hollow and those antici-
pated with the recommended plan are given in Table 43. 
Table 43 
Existing and predicted temperature levels 
in Diamond Fork below Monks Hollow with 
operation of the recommended plan 
(Unit--:°C) 
Existing!/ Predicted 
Month Maximum Mini mum Average Hig~J LowiJ 
June 16 -16.5 10 -12 13 -14 10-18 6-12 
July 19 13.5-15 16 -17 15-19 7-14 
August 17 -21 14.5-16 16.5-17.5 17-20 9-15 
September 16.5-17.5 12.5-13 14.5 13-19 9-15 
l/ Temperature ranges are taken from data collected over two field 
seasons. 
2/ Temperature range expected during those years that warm waters 
are released from above the thermocline in Strawberry Reservoir. 
3/ Temperature range expected during those years that cold waters 
are released from below the thermocline in Strawberry Reservoir. 
As indicated on Table 43 for low water withdrawal from Strawberry 
Reservoir, water temperatures in Diamond Fork below Monks Hollow in June 
would range from 6 0 to 12 0 C. Water would be withdrawn from below the 
thermocline in Strawberry Reservoir about 60 to 80 percent of the time 
throughout the life of the project. The temperature range for June is 
only slightly lower than under existing conditions and generally is 
slightly lower or wi thin the preferred temperature range for brown, 
rainbow, and cutthroat trout growth. The predicted temperature ranges 
of 7 0 to 14 0 C and 9 0 to 15 0 C for July and August, respectively, are 
generally within the preferred range for growth and are also well within 
the overall tolerance limi ts for trout. These temperatures are slightly 
below average water temperatures present under existing conditions, but 
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they are also closer to the preferred level of 12.5 0 C. The predicted 
temperature range of 9 0 to 15 0 C in September would -average slightly 
lower than the existing average of 14.5 0 C. This would still be within 
the preferred and overall tolerance range for trout. Therefore, the 
project would have no significant impact on water temperatures as they 
affect the trout species considered. 
Temperatures predicted under high water withdrawal from Strawberry 
Reservoir (Table 43) would generally be higher than those just discussed. 
Water temperatures as high as 20 0 C in August below Monks Hol-
low may be apparent in years when water is pulled into the power system 
from above the thermocline in Strawberry Reservoi r . This would occur 
about 5 to 15 percent of the time. Temperatures of this magnitude have 
reached the upper limit of the trout tolerance range (20 0 C), beyond 
which the growth rate of cold water species such as trout decreases be-
cause of the increased metabolic rate associated with higher tempera-
tures. Existing water temperatures, however, reach a maximum level of 
19.5 0 C in August and average levels of 16 0 to 17.5 0 C during July and 
August, respectively (Table 43). Trout populations have become accli-
mated to these high temperatures during the summer months; therefore, 
the project would cause little additional stress to trout populations 
under this operating condition. 
During about 10 to 20 percent of the time throughout the project 
life, water could be withdrawn from below the ther mocline during the 
first part of the summer and from within and above the thermocline during 
the latter p,art as the thermocline deepens and the surface elevation 
drops. Whenever this condition exists, water temperatures in Diamond 
Fork below Monks Hollow Reservoir would vary between those described 
above for low and high water withdrawal from Strawber ry Reservoir. Be-
cause there would be no significant adverse impacts on trout populations 
from water temperatures associated with these two extremes, the same 
conclusion can be made for this in-between condition. 
Trout spawning and egg hatching success would not be affected by 
temperature changes in Diamond Fork below Monks Hollow. Rainbow and 
cutthroat trout have limited success under existing conditions because 
of the high irrigation flows during the spawning period. Lower project 
flows may improve success. Brown trout spawn during the fall and, there-
fore, would not be subjected to artificial changes in f low or temperature 
duri~g their spawning cycle. 
Dissolved oxygen levels in water released from Monks Hollow Reser-
voir would range between 4 to 8 mg/L during periods of low water with-
drawal from Strawberry Reservoir. This would generally be adequate to 
support trout. Normally, however, dissolved oxygen levels would be be-
tween 6 and 10 mg/L and would be totally adequate for trout. The stream 
is expecied to aerate rapidly within a quarter to half a mile of the 
Monks Hollow Dam stilling basin. If levels below 5 mg/L are apparent 
for any significant distance greater than a quarter mile in Diamond Fork 
below the stilling basin, appropriate corrective measures such as baffles 
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or weirs would be implemented in order to realize predicted fishery 
benefits on lower Diamond Fork. 
Nutrient levels in Diamond Fork below Monks Hollow would be high. 
Nutrient levels under existing conditions are high, however, because of 
nutrient-rich water released from Strawberry Reservoir. Current levels 
are not causing any major problems to stream biota, and nutrient levels 
would essentially be no higher under project operation. 
Turbidity levels in Diamond Fork below Monks Hollow would experience 
a significant reduction from present condi tions, because Monks Hollow 
Reservoir would function as a sediment trap, effectively retaining 87 
percent of the sediment inflow. This reduction in turbidity and sediment 
deposition in the stream channel would result in significant habitat 
improvement for aquatic macroinvertebrate communities. Decreased silt 
deposition on the presently extensive spawning areas in the lower Diamond 
Fork would also enhance brown trout egg incubation and hatching success, 
unless dissolved oxygen is a problem, as discussed previously. 
Other alternatives.--The 1964 DPR Alternative would have an overall 
adverse impact on stream fisheries (Table 41). The major effect would be 
on Diamond Fork, where almost 100 percent of the existing trout standing 
crop, habitat units, and angler use would be lost through a combination 
of inundation by Hayes Reservoir and 80- to 400-cfs surging flows re-
leased into the stream from Dyne Powerplant at Three Forks (Table 44). 
These losses in the fishery resource would be partially offset by fishery 
enhancement on the Spanish Fork River equal to that described under the 
recommended plan. Standing crop, habitat unit, and angler-use reductions 
of 44 percent, 45 percent, and 68 percent, respectively, in reach 3 of 
Sixth Water Creek from return of the enlarged stream to a natural flow 
would, however, combine with the adverse impact on Diamond Fork described 
above to produce a net adverse impact to stream fisheries. 
Mitigation for this impact could be accomplished by anyone or a 
combination of the items listed below as analyzed by the interagency 
biological team. The analysis would, however, require additional refine-
ments if this alternative were selected in order to develop a complete 
mitigation plan for project impacts on fisheries. 
1. The size of the Wasatch Aqueduct could be enlarged from 
200 to 500 cfs to accommodate the flow surges into Diamond 
Fork from Dyne Powerplant. This would leave 80 to 100 cfs 
in the stream channel for trout habitat. 
2. Flows could be provided through the existing Strawberry 
Tunnel in Sixth Water Creek that would maintain the same 
level of trout standing crop and habitat quality as pres-
ently exists. Analyses indicate that a summer flow of 49 
cfs and winter flow of 5 cfs would provide the same level 
of trout habitat. A winter flow of 32 cfs would optimize 
conditions for trout. 
158 . 
CHAPTER IV AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 
Table 44 
Wild trout fishery evaluation f or the first rear 
of oEeration with the 1964 DPR Alternativ~/ 
Standing Angler use 
crop Habitat (angler 
Stream Reach (lb) units days/year) 
Spanish Fork RiverJ:..l 2 517 574 398 
3 174 195 134 
4 4 4 3 
5 138 165 106 
Diamond Fork Creek 1 9 9 6 
2 0 0 0 
3 0 0 0 
4 3/ 3/ 3/ 
Sixth Water Creek 1 72 78 46 
2 188 202 121 
3 283 306 . 181 
Fifth Water Creek 1a 32 34 36 
1b 57 61 64 
lc 27 29 29 
Total 1,501 1,657 1,124 
1/ Because of severe adverse impacts on reaches 1-3 of Diamond 
Fork,-trout would not be stocked with this alternative . 
2/ All wild trout values for Spanish Fork River reaches 2-5 have 
been revised to reflect comments received on the Draft Environmental 
Statement and refinements in the analysis. 
l/ Not applicable under this alternative. 
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3. The Sixth Water Creek channel could be rehab i litated with 
appropriate structures such as gabions, check dams, · and 
scour pools to provi de comparable habitat as currently 
exists. Placement of such structures, along with some 
streambank revegetation, would make trout habitat more 
available at natural flows. 
Although improvement of trout potential in Sixth Water Creek, 
through either the provision of additional flow through the Strawberry 
Tunnel or rehabilitation o f the channel itself, represents an excellent 
opportunity for stream fisheries enhancement on a stream that flows 
entirely through public land, it is only justified as mitigation if the 
1964 DPR Alternative were selected for construction. If any other proj-
ect alternative were selected, sources of funding for improvements to 
the Sixth Water Creek f ishery would have to be explored through means 
other than as part of the Diamond Fork Power System. One potential 
avenue of justifying the retention of some flow through the Strawberry 
Tunnel into Sixth Water Creek is the possibility of building a small 
flow-through powerplant at the outlet of Strawberry Tunnel to produce 
power from the released fishery water. 
Overall, the Fifth Water and Sixth Water Pumped Storage Alterna-
tives would cause considerable enhancement to the fishery resource within 
the project area (Tables 41 and 45). As with the recommended plan, the 
fishery enhancement associated with these two alternatives would primar-
ily be the result of the inclusion of the Diamond Fork Pipeline in the 
plan. Increases in trout standing crop, habitat units, and angler use on 
the lower Diamond Fork and the Spanish Fork River would be the same as 
in the recommended plan (Table 42) for the S1 xth Water Pumped ·Storage 
Al ternative and slightly greater for the Fifth Water Pumped Storage 
Alternative (Table 45). Impacts to reach 3 of Sixth Water Creek under 
these alternatives would be similar to those associated with the 1964 
DPR Alternative and would include a reduction in trout standing crop, 
habitat units, and angler use of 44 percent, 45 percent, and 68 percent, 
respectively, over existing conditions (Tables 42 and 45). Impacts to 
the fishery resource from these two project alternatives would be essen-
tially equal. 
A minimum flow equivalent to natural flow would be provided in 
Fifth Water Creek below Fifth Water Reservoir as part of the Fifth Water 
Pumped Storage Alternative. This alternative would, therefore, have no 
impact on Fifth Water Creek below the reservoir, and compensation for 
the loss of stream associated with inundation would be attained through 
enhancement associated with the Diamond Fork Pipeline on lower Diamond 
Fork. 
The No Power Alternative would include slightly less fishery en-
hancement than the recommended plan (Table 41). This enhancement 
would be realized on lower Diamond Fork, as with the other alternatives, 
from the removal of a portion of the e x isting high irrigation flows from 
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with the 
Stream Reach 
Spanish Fork River 2 
3 
4 
5 
Diamond Fork Creek 1 
2 
3 
4 
Sixth Water Cr~ek 1 
2 
3 
Fifth Water Creek 1a 
1b 
1c 
Total 
Table 45 
AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 
evaluation for the fifth year of operation 
Fifth Water PumEed Storage Alternative 
Wild!? Stocked 
Standing Angler use Standing Angler use 
crop Habitat (angler crop (angler 
(lb) units da~s/~ear) (lb) da~s/~ear) 
516 575 397 0 0 
174 195 134 0 0 
4 4 3 0 0 
137 165 106 0 0 
1,852 2,082 1,187 9,333 21,104 
1,175 1,316 695 4,667 10,550 
0 0 0 0 0 
0 0 0 0 0 
59 64 38 0 0 
248 268 159 0 0 
283 306 181 0 0 
32 34 36 0 0 
57 61 64 0 0 
0 0 0 0 0 
4 1537 5,070 3,000 14 1000 31,654 
1/ All wild trout values for Spanish Fork River reaches 2 to 5 have been re-
vised-to reflect comments received on the Draft Environmental Statement and refine-
ments 'in the analysis. 
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the channel by the Diamond Fork Pipeline . In addition, fishery improve-
ment may be attainable on Sixth Water Creek a nd Diamond Fork between 
Three Forks and Monks Hollow because the pipeline would extend from 
upper Sixth Water Creek to the mouth of Diamond Fork. Flows for fish-
eries purposes could be improved on these stream reaches by either car-
rying excess streamflows in the pipeline whenever excess pipeline capac-
ity was available or adding flow to the stream from the pipeline during 
periods of natural low flow in the channel. Either of these possihili-
ties would be subject to the flexibility provided within the operational 
constraints of the conveyance system. This additional potential enhance-
ment has not been quantified at this time. Additional analysis to ac-
complish this would be r equired if this alternative were selected for 
construction at some future time. 
Al though predicted water temperatures by month are not available 
fo 'c project alterna t i ve s other t han the recommended plan, a more general 
comparison of temperatures in Diamond Fork below Monks Hollow associated 
with each alternative is presented in Table 28. Maximum stream tempera-
tures are shown for operational options representing years when water in 
Strawberry Reservoir is released from both above and below the thermo-
cline. Releases from above the thermocline would have ·predicted maximum 
watec temperature s of 17° to 19° C for the Fifth Water Pumped Storage 
Alte r native, 16° to 19° C f or the 1964 DPR Alternative, and 17° to 20° C 
for the Sixth Water Pump ed Storage Alternative. These temperatures are 
similar to existing maximum te1nperature levels in Diamond Fork. Trout 
populations, therefore, would not be appreciably affected over present 
conditions. Maximum water temperatures predicted with releases below 
the thermocline in Strawberry Reservoir would vary with each alternative 
but would generally be at least within the tolerance range for trout if 
not within the preferred, or optimum, range. Predicted temperatures 
under the 1964 DPR Alternative, however, would be approaching the lower 
end of the trout tolerance range, which could adversely affect trout 
growth. 
Impacts of other project alternatives on oxygen and nutrient levels 
as they affect the fishery resource in Diamond Fork below Monks Hollow 
would be similar to those discussed for the recommended plan, although 
dissolved oxygen levels could be slightly lower with the Fi fth Water 
Pumped Storage Alternative. The reduction in turbidity and sediment 
deposition in Diamond Fork as discussed for the recommended plan would 
be similar for the Fifth Water Pumped Storage and Sixth Water Pumped 
Storage Alternatives, in that significant habitat improvement for aquatic 
macroinvertebrates and brown trout spawning would occur. Under the 1964 
DPR Alternative, however, total streamflow, sediment load, and turbidity 
would increase. These factors, along with the colder water temperatures 
predicted with operation of this alternative, would combine to cause 
significant adverse impacts to biological communities in Diamond Fork 
between Three Forks and Hayes Reservoir. 
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Recommended plan.--A mathematical model developed by Youngs and 
Heimlich (1982)14 was used to determine the intrinsic productive capac-
i ty of Monks Hollow Reservoir under the recommended plan as well as 
Monks Hollow and Fifth Water Reservoirs under ini tial operating con-
ditions for the Fifth Water Pumped Storage Alternative and Hayes Reser-
voir under the 1964 DPR AlternOative. Trout standing crop (lb/acre/year), 
as shown in Table 46, was predicted for each reservoir at maximum and 
minimum water levels resulting from either gradual irrigation drawdown 
or rapid weekly fluctuation. The former condition would apply to Monks 
Hollow and Hayes Reservoirs under the recommended plan and the 1964 DPR 
Alternat ive, respectively, whi le the latter would apply to Fifth Water 
and Monks Hollow Reservoirs under the pumped storage alternatives . 
Although standing crop values presented in Table 46 do not precisely 
describe predicted biological conditions in these reservoirs because of 
the unquantifiable effect of rapid and extreme water level fluctuation 
and/or drawdown, the data do represent the range in values anticipated. 
Furthermore, the values are relative but provide an adequate basis of 
comparison among all major reservoirs under the various project alterna-
tives. 
The analysis of predicted angler use, also shown in Table 46, was 
based on several assumptions. Since the reservoir fisheries would con-
sist entirely of stocked trout, the assumption includes specified trout 
stocking rate, growth rate, carryover, creel return, average catch rate, 
and angler-d~y length. 
Monks Hollow Reservoir would exhibit low trout productivity (693 to 
857 pounds). Predicted angler use would range from 2,554 to 3,650 days 
per year with the reservoir at maximum water level (Table 46). 
Sixth Water and Syar Reservoirs would be too small and would undergo 
too r~pid and extreme fluctuations to support viable fisheries. 
Strawberry Reservoir currently provides one of t he best flatwater 
fisheries in the State. The reservoir is a Class I fishery as classified 
by the Utah Division of Wildlife Resources and currently provide s about 
250,000 fisherman-days use each year. Large cutthroat and rainbow trout, 
which are abundant in Strawberry Reservoir, are known to enter the Dia-
mond Fork drainage through the Strawberry Tunnel and Sixth Water Creek. 
The number of trout entering the system in this manner is unquantified. 
Under present conditions, trout enter Sixth Water Creek relatively 
unharmed. Under project operation, however, trout entering Syar Tunnel 
from Strawberry Reservoir would likely not enter Syar Reservoir unharmed 
because they would first have to pass through Syar Powerplant. In com-
pliance with a commitment associated with the Environmental Assessment 
for the Strawberry Tunnel inlet rehabilitation, a study will be con-
ducted to quantify fish movement from Strawberry Reservoir into Syar 
Tunnel for mitigation consideration. Such a study would be accomplished 
with input from and cooperation with State and Federal resource agencies. 
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Predicted trout productivity and angler use for 
major project reservoirs under the various project alternatives 
Project 
alternative 
Sixth Water Flow 
Through 
Fifth Water Pumped 
Storage 
Fifth Water and 
Sixth Water 
Pumped Storage 
1964 DPR 
Reservoir 
Monks Hollow 
Fifth Water 
Monks Hollow 
,Hayes 
Water 
level 
Maximum 
Minimum 
Maximum 
Minimum 
Maximum 
Minimum 
Standing Angler 
use 
(days/ 
year) 
3,650 
2,554 
5,916 
4,437 
3,650 
2,511 
1/ Values for standing crop indicate the pounds of trout which a 
reservoir containing a specific relationship among surface area, mean 
depth, and total dissolved solids could produce in a given year. Since 
the reservoir fisheries would consist entirely of stocked trout, at an 
annual stocking rate of 100 5-inch trout (5 lb) per acre, the standing 
crop values are indicative of the growth potential of these small trout. ' 
2/ Maximum and minimum water levels are based on a full reservoir 
in the spring and a low reservoir in late summer from gradual irrigation 
drawdown. 
l/ Maximum and minimum water levels are based on weekly reservoir 
fluctuation under the initial project operating condition described pre-
viously. 
164 
CHAPTER IV AFFECTED ENVIRONMENT AND 
ENVI RONMENTAL CONSEQUENCES 
Other alternatives.--The analysis of potential reservoir f isheries 
with implementation of the Fifth Water Pumped Storage and Sixth Water 
Pumped Storage Alternatives is complicated by the f ac t that there are 
two operating conditions for these alternat ive s. Re s e r voir fluctuation 
under the projected initial operating condi tion would not only be less 
in magnitude than under the maximum condition but would also occur for 
only a few months of the year. As a result, Fifth Water and Monks Hol-
low Reservoirs under initial 'operating condit ions are expected to have 
some fish production potential, as indicated i n Table 46 , but subject to 
possible limitations imposed by occasionally l ow l eve ls of d i ssolved 
oxygen, as discussed earlier in this chapter unde r Water Qua lity. Pro-
duction under maximum operating conditions would be severely l imited or 
nonexistent because of extreme water level fluctua tions. The increase 
in trout standing crop in Monks Hollow Reser voir f or these alternatives 
would range from 810 to 857 pounds. The rese r voir surface area and both 
maximum and minimum water levels would be t he same f or these alterna-
tives. Fifth Water Reservoir under the Fifth Water Pumped Storage Alter-
native would also be characterized by rapidly fluctua ting water levels 
but would have higher productivity than Monks Hollow Reservoir. The 
increase in predicted standing crop would range from 1,154 to 1,272 
pounds as a result of this drawdown. Angler use would range from 4,437 
to 5,916 days per year. Sixth Water and Syar Reservoirs of the Sixth 
Water Pumped Storage Alternative would not support viable fisheries. 
Hayes Reservoir under the 1964 DPR Alternative would function under 
very similar conditions as Monks Hollow Reser voi r in the recommended 
plan. Drawd~wn over the summer would be gradual. The increase in pre-
dicted trout standing crop would range from 1,915 pounds at the maximum 
water level to 760 pounds at the minimum water level. Angler use would 
range from 7,278 to 2,128 days per year. Sixth Water and Syar Reservoirs 
would not support viable fisheries. 
Wildlife 
EXISTING CONDITIONS 
The Diamond Fork area supports a large var i ety of wildlife which 
varies in density and diversity according to altitude, season, and habi-
tat type. Biological inventories have been made throughout the project 
area, including all project feature si t es. These i nventories revealed 
about 45 species of mammals, 125 species of birds, and 8 species of 
amphibians and reptiles inhabiting the project area. An additional 39 
species of mammals, 28 species of birds, and 11 species of amphibians 
and reptiles were listed as possibly occurring because of overlapping 
ranges but were not observed during the inventories (Utah Division of 
Wildlife Resources, 1977).15 
Mule deer are the most numerous and important big game animals in 
the Diamond Fork area. Most are migratory and spend late spri ng, summer, 
and early fall at the higher mountain elevations (nonwinter range above 
7 ,000 feet) in the mountain shrub, aspen-conifer, and mountain-meadow 
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communities. In late fall, the deer migrate to shrub communities at the 
lower elevations (below 7,000 feet), especially areas with south and west 
facing slopes. These areas make up the deer winter range, comprising 
about .52,000 acres (56 percent) of land in the study area. The deer 
concentrate in these areas because they are able to find the essential 
browse species (woody shrubs) which they need for winter survival. In 
normal winters, deer utilize areas between 6,000 and 7,000 feet eleva-
tion. This normal winter range consists of about 38,000 acres (73 
percent of the total winter range). In severe winters, deer are forced 
to the lowest elevations by deeper snows. This area constitutes the 
14,000 acres of severe winter range (or 27 percent of the total winter 
range) in the study area. Boundaries of normal and severe deer wintec 
range are shown in Figure 23. The size and quality of the winter range, 
especially the severe winter range, is the most important factor affect-
ing the mule deer herd in the study area and is, therefore, critical to 
deer survival. The project study area makes cip only 62 percent of the 
Diamond Fork deer herd unit. The total uni t (149,800 acres) provided 
17,417 deer-hunter days during the 1981 season. This hunting pressure 
is not evenly distributed over the unit. 
Elk occur throughout the study area but in lower numbers than mule 
deer. Elk summer in the conifer and aspen at higher elevations (8,000 
feet) and winter in areas similar to deer but generally at higher eleva-
tions. Elk can tolerate deeper snow than deer and, unlike deer, elk will 
use grass in addition to browse species for winter forage. The project 
study area makes up only 18 percent of the Diamond Fork-Strawberry elk 
herd unit. The unit (515,840 acres) provided 3,809 elk-hunter days in 
1981. This hunting pressure is not evenly distributed over the unit. 
Large predators in the project area include cougars, bobcats, coy-
otes, and black bears. Cougars are infrequent summer inhabitants of the 
aspen and conifer vegetative communities at the higher elevations and 
move to lower communities during winter periods as they follow the deer, 
the major prey species, to lower elevations. Bobcats prefer rocky canyon 
areas located primarily at the lower elevations. The hunting of couear, 
bobcat, and bear is regulated by Utah State law. 
The most prevalent furbearers in the study area are beaver and mink. 
Both are closely associated with riparian habitats. The beaver is a 
common resident, while the mink occurs occasionally. 
The Diamond Fork area supports seven species of upland game birds, 
including mourning dove, band-tailed pigeon, blue grouse, ruffed grouse, 
sage grouse, ring-necked pheasant, and chukar partridge. Small numbers 
of waterfowl use the area. A total of 65 species of small birds was 
observed in the study area, with the greatest density occurring in the 
stream bottom riparian zone. These include snipes, sandpipers, killdeer, 
flycatchers, swallows, chickadees, American robins, warblers, blackbirds, 
and several species of sparrow. 
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Eleven species of raptors inhabit the project area. These are the 
turkey vulture, sharp-shinned hawk, Cooper's hawk, red-tailed hawk, 
Swainson's hawk, golden eagle, bald eagle, marsh hawk, American kestrel, 
great-horned owl, and long-eared owl. These birds use a wide variety 
of habitats, but the larger species prefer open shrub communities and 
meadows for hunting. A few species, such as the Cooper's hawk, prefer 
riparian woodlands for this .purpose as well as nesting. Four active 
golden eagle eyries located within the study area may be affected by 
the project. Bald eagles, although not permanent residents, inhabit 
the area over the winter. 
Numerous species of small mammals inhabit the project area. These 
include badgers, porcupines, raccoons, jackrabbits, cottontails, skunks, 
tree squirrels, ground squirrels, chipmunks, bats, pocket gophers, mice, 
muskrats, voles, and shrews. These species have a wide range of habitat 
preference but occur in all habitat types in the Diamond Fork area. Many 
serve as an excellent food base for the predatory species. 
During the biological inventory, three species of amphibians and 
five species of reptiles occurred in low densities throughout the study 
area. Amphibians are restricted to moist habitats provided by streams, 
wet meadows, and ponds, etc. Lizards prefer the dry slopes within the 
area. Snake species generally inhabit canyon areas near water. 
The Fish and Wildlife Service Habitat Evaluation Procedure (HEP) 
was used to assess expected future conditions for terrestrial wildlife 
species, wit~out additional development of the Bonneville Unit. Under 
this method, the habitat value for selected species of wildlife is de-
scribed by a habitat suitability index (HSI). HSI values range from 
0.0 to 1.0 (0.0 = no value and 1.0 = value at optimum level) and are 
multiplied by available habitat area to obtain habitat units (HU). 
Indicator species form the basis of an HEP analysis. They are 
used to quantify habitat suitability and to determine changes in the 
number of HU's available. Five species were chosen as indicators for the 
analysis. These species represent all habitat types and wildlife popula-
tions within the project area. The selection was based on those species 
for which the most information was available, as well as those indicating 
the most importance relative to public interest, economic, and ecological 
value. The indicator species used were the mule deer, bobcat, golden 
eagl.e, Cooper's hawk, and beaver. 
HSI models were developed for each of the indicator species used in 
the HEP. Mean HSI's and available habitat units were determined for each 
cover type important to a specific species. For baseline conditions, 
this information is summarized in Table 47, which gives total area of 
usable habitat, overall mean HSI, and total habitat units for each 
species c'onsidering all usable vegetation communi ties. The table also 
gives average annual habitat units (AAHU) for the 110-year evaluation 
period. 
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Table 47 
Baseline wildlife habitat data 
for 110-year evaluation period 
Area 
(acres) 
Base- Rela-
line 
HSI HU AAHu~1 
The data in Table 47 show that mule deer utilize all range types in 
the study area (93,500 acres). The mean relative HSI for deer is 0.70. 
Of the total amount utilized, severe winter range is the most important 
(HSI = 1.0) as compared to the other range types. The bobcat utilizes 
about 85 percent of the area, but, overall, the project area exhibits 
low value (HSI = 0.2) for the bobcat. The golden eagle also utilizes 
all of the project area which provides medium range value (HSI = 0.5) 
for the eagle. The Cooper's hawk utilizes mainly the riparian and aspen-
conifer habitat types which constitute less than 5 percent of the study 
area. The overall value to the hawk is in the medium range (HSI = 0.50). 
The beaver is restricted to the riparian habitat which is about 0.5 per-
cent of the study area. The riparian habitat is low quality (HSI = 0.20) 
for the beaver. 
ENVIRONMENTAL IMPACTS 
HEP was also used to describe project impacts and develop mitigation 
options for terrestrial wildlife species. This analysis was based on 
the habitat acres lost or gained for all alternatives as enumerated in 
Table 48. 
Project impacts on wildlife may be either temporary or permanent. 
Temporary impacts are those habitat losses caused by the removal of vege-
tation associated with the construction of project features such as power 
transmission lines and buried pipelines and the use of borrow areas. In 
these types of activities, vegetation would be removed during construc-
tion but would be restored afterwards. Another type of temporary impact 
is one in which there would be a SO percent loss of available habitat 
value for a species within a quarter mile of a concentrated construction 
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Impacts on wildlife habitat caused by each project alternative 
Alternative 
Sixth Water Flow Through 
Fifth Water Pumped Storage 
Sixth Water Pumped Storage 
1964 DPR 
No Power 
Habitat 
acres lost 
Species 
Mule deer rang~7 
Nonwinter 
Normal winter 
Severe winter 
Permanent Temporary 
Bobcat 
Golden eagle 
Cooper's hawk 
Beaver2 / 
Mule deer rang~7 
Nonwinter 
Normal winter 
Severe winter 
Bobcat 
Golden eagle 
Cooper's hawk 
Beaver2 / 
Mule deer rang~7 
Nonwinter 
Normal winter 
Severe winter 
Bobcat 
Golden eagle 
Cooper's hawk 
Beaver'!: ...! 
Mule deer rang~7 
Nonwinter 
Normal winter 
Severe winter 
Bobcat 
Golden eagle 
Cooper's hawk 
Beaver'!:."! 
Mule deer rang~7 
1,339 
446 
702 
426 
643 
98 
+9 
2,066 
610 
494 
353 
1,150 
101 
+9 
1,697 
398 
267 
425 
644 
100 
+7 
1,507 
569 
32 
469 
863 
18 
+74 
Nonwinter 414 
Normal winter 0 
Severe winter 5 
Bobcat 16 
Golden eagle 19 
Cooper's hawk 2 
Beaver 1 
360 
303 
352 
1,151 
1,284 
23 
28 
791 
275 
340 
1,491 
1,696 
21 
28 
374 
306 
352 
1,160 
1,301 
23 
28 
277 
612 
66 
1,431 
1,503 
13 
5 
57 
55 
59 
109 
204 
37 
44 
1/ These figures include loss of habitat value and use by mule deer 
caused by ' construction disturbance and use of primary access roads. 
2/ There is a net gain in usable habitat for beaver because of the 
elimination of high irrigation flows in Sixth Water Creek. 
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activity, primarily involving dam and reservoir sites. This impact would 
end when the construction activity is finished. 
Permanent impacts would be caused by the removal of vegetative hab-
itat through the construction of new access roads and inundation of veg-
etative cover by reservoirs. A permanent impact would also occur to a 
specific corridor on either side of a new road where there would be a 
long-term disturbance factor to mule deer caused by increased public use 
and vehicle traffic, i ncreased vehicle-deer collisions, and increased 
hunting pressure. This would amount to a loss of SO percent of the 
habitat value within a quarter mile of each side of the road. 
A comparison of habitat unit losses among the five alternatives 
analyzed, including average annual habitat units (AAHU) without the 
project and projected changes in AAHU with and without the recommended 
mitigation options, is presented in Table 48 for each indicator species. 
For mule deer, the primary losses for the four power alternatives occur 
in nonwinter range (54 to 72 percent), with lesser amounts on normal 
winter (17 to 27 percent) and severe winter range (1.5 to 28 percent). 
Mitigation values are obtained primarily on winter ranges because these 
range types provide the best potential for habitat improvement and wild-
life management for the smallest acreage. 
As indicated in Table 49, the percentage changes in AAHU's pre-
dicted to occur for each indicator species under each project alternative 
is relatively small. These losses are considered significant on a local 
basis, however, and would require implementation of the recommended miti-
gation option or a suitable alternative. 
Recommended Plan 
Table 49 shows that the impact of the recommended plan on beaver 
would be a reduction in habitat of 8 AAHU, or 7.3 percent. However, all 
but two AAHU would be compensated for by the recommended mititgation 
option. Mule deer would lose 1,917 AAHU, or 2.7 percent, but nearly all 
of this loss would be compensated by habitat improvements and management 
of winter ranges. Impacts on golden eagles would be next in magnitude, 
with 643 AAHU lost (1.3 percent); however, mi tigation measures would 
compensate for all of the losses. Losses of bobcat habitat would be 
overcompensated while those of Cooper's hawk would be undercompensated. 
Because of the SO-foot seasonal fluctuation anod steep slopes of Monks 
Hollow Reservoir, the shoreline would be mostly barren of vegetation 
within the zone of fluctuation and thus would offer limited values for 
wildlife. There would be 1imi ted use by water-oriented species, pri-
marily waterfowl, shore birds, and fur bearers. 
Other Alternatives 
The Fifth Water Pumped Storage Alternative would cause the greatest 
impact of all the project alternatives and thus would require the great-
est amount of mitigation to compensate for identified habitat losses. 
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Table 49 
Projected project changes in average annual habitat units (AAHU) for each alternative 
and net chanses with the recommended wildlife miti~ation oEtions 
Sixth Water Fifth Water Sixth Water 
Flow Throush PumEed Storase PumEed Stora~e 1964 DPR No Power 
AAHU Net changes Net changes Net changes Net changes Net changes 
Indicator without Project with miti- Project with miti- Project with miti- Project with miti- Project with miti-
sEecies Eroject chanses sation chanses sation chanses sat ion changes sation chanses gation 
Mule deer ~ange 71,995 -1,917 -45 -2,463 +50 -1,829 -10 -1,657 +24 -330 +17 
Nonwinter 27,390 -842 -779 -1,422 - 1,264 -1,164 -1,164 -1,086 -1,017 -305 -305 
Normal winter 29,2~0 -350 +495 -491 +682 -349 +386 -526 +657 -10 -10 
Severe winter 15,400 -725 +239 -550 +632 -316 +768 -45 +384 -15 +332 
Bobcat 17,556 -111 +150 -103 +221 -112 +99 -131 +131 -12 +33 
Golden eagle 51,425 -643 +59 -1,036 -213 -672 -169 -840 -292 -47 +34 
Cooper's hawk 2,365 -20 -14 - 21 -14 -21 -14 -12 -12 -8 -8 
Beaver 110 -8 -2 -8 -1 -8 -1 +14 +14 -3 -3 
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Adverse impacts from this alternative would be primarily to beaver, with 
a loss of 8 AAHU (7.3 percent), followed by mule deer and the golden 
eagle, with AAHU losses of 2,463 (3.4 percent) and 1,036 (2.0 percent), 
respectively. Losses of mule deer would be more than compensated, while 
losses of golden eagles would be compensated for at the 80 percent level. 
Impacts with the Sixth Water Pumped Storage Alternative would be 
essentially the same as with " the recommended plan. 
Adverse impacts with the 1964 DPR Alternative would occur primarily 
to mule deer and the golden eagle, with losses of 1,657 AAHU (2.3 per-
cent) and 840 AAHU (1.6 percent), respectively (Table 49). The recom-
mended mi tigation option provides full compensation for mule deer but 
only 65 percent compensation for habitat losses to golden eagles. 
Adverse impacts to wildlife with the No Power Alternative would be 
primarily to beaver, with losses in AAHU' s of three, or 2.7 percent. 
Impacts to mule deer would consist of an AAHU loss of 330 (0.5 percent). 
Mitigation measures would not provide any compensation for beaver but 
would adequately compensate for mule deer habitat losses. Impacts to 
other species would be more than compensated. 
Because of the fluctuat~ng nature of Fifth Water and Monks Hollow 
Reservoirs in the Fifth Water Pumped Storage Alternative, the shoreline 
would be essentially barren of vegetation within the zone of fluctuation 
and thus would have little value for wildlife. Rapidly fluctuating 
water level~ in the major reservoirs of the Fifth Water Pumped Storage 
Alternative would also apply to Monks Hollow Reservoir under the Sixth 
Water Pumped Storage Altern.ative, with similar ecological impacts. 
Monks Hollow and Hayes Reservoirs under the 1964 DPR Alternative would 
gradually be drawn down throughout the summer and, consequently, would 
offer more available habitat to water-oriented species. 
Endangered Species 
A biological assessment of potential impacts of the Diamond Fork 
Power System on listed species was completed in March 198116 (see Attach-
ment 3). This assessment represents full compliance with Section 7 of 
the Endangered Species Act of 1973 and amendments of 1978. The Fish 
and " Wildlife Service indicated that the bald eagle and American pere-
grine falcon occur within the project area (memorandum dated Septem-
ber 17, 1980) and addressed potential project impacts on these species. 
There are no additional State-listed species that may be affected. 
There are no threatened or endangered plant species in the project area. 
The assessment concluded that major long-term impacts would not be antic-
ipated, and the project would have no significant effect on either spe-
cies. Some short-term local effects may become apparent on wintering 
bald eagles but would not be significant. The peregrine falcon is only 
a rare transient in the area, with no recorded nesting activity. This 
is confirmed by the lack of recent falcon sightings. Concurrence with 
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Reclamation on the foregoing assessment and conclusions was obtained by 
memorandum from the Fish and Wildli f e Service on April 21, 1981. 17 No 
further action related to endangered species is required unless a signif-
icant. change in project plans or additional biological information is 
acquired. 
The June sucker (Chasmistes liorus mictus), which inhabits Utah Lake 
and is believed to use the lower Spanish Fork River for limited spawning 
and larval rearing, has been proposed for listing and could be listed 
prior to initiation of pro ject construction. Existing information indi-
cates that the Diamond Fork Power System would either have no impact or 
would enhance condi tions for this species in the lower Spanish Fork 
River. If the June sucker is l isted on the Endangered Species List, a 
more detailed analysis will be accomplished and all conditions of the 
Endangered Species Act of 1973 and amendments of 1982 would be met. 
Reclamation is presently wor king with the Fish and Wildlife Service and 
the Utah Division of Wildlife Resources to collect the data necessary to 
develop a management plan that would maintain and enhance the species. 
The Fish and Wildlife Service is currently investigating the 
threatened and endangered status of the Bonneville cutthroat trout. In-
dividuals of this species are known to inhabit Fifth Water Creek. How-
ever, isolated pure populations have recently been identified in a number 
of other streams in .the Intermountain Region, indicating that they are 
perhaps not as rare as once believed. I n addition, the recommended plan 
would not affect Fifth Water Creek where this species occurs. Project 
effects on this species will r eceive no additional consideration unless 
the recommended plan changes and/or additional information on its status 
becomes available from the Fish and Wildlife Service. 
Vectors 
Existing conditions 
Common mosquito species likely occurring in the project area include 
Aedes dorsalis, Aedes vexans, Aedes increpitus, Aedes fitchii, Anopheles 
freeborni, Culex tarsalis, Culiseta incidens, and Culiseta inornata. 
Fairly large populations develop in lower Diamond Fork Canyon in areas 
affected by i r rigation and stock-watering practices. In addition, sig-
nificant populations are generally evident in Rays Valley around ground 
water seeps where there is standing water associated with grasses and 
other emergent vegetation. Presently, there is no active mosquito 
abatement program in these areas. 
Anopheles freeborni is the principal vector of malaria in the 
Western United Stat.es and is widely distributed in Utah throughout the 
spring and summer months at elevations below 7, 000 feet .18 Al though 
this species has the potential to transmit disease, it is primarily a 
source of annoyance, as the occurrence of malaria in this area is ex-
tremely rare. Culex tarsalis is the chief vector for western equine 
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encephalitis, a brain disease f ound in horses and humans. I t is likely 
the most prevalent vector-borne disease in the area, bu t " it occur s r arely 
and then only in lower elevati on areas such as a t the mouth of Diamond 
Fork. Because of the a bundance of this species statewide and its disease 
significance, it is the mos t i mportant specie s i n the State. 
Most of the Aedes s pecie~ a re significant pest s to humans. Some are 
severe biters and can cause health problems for children, pr imarily 
through secondary infections and allergic reactions . A severe pe s t prob-
lem sometimes exis t s a r ound mountain reservoirs because of the gradual, 
extensive drawdown a s socia t ed with the reservoirs. 
Often, mosquitoes occurring in the canyon areas are s i ngle-brood 
species, where only one major hatch occurs each year, usual ly between 
early May and late June . As a result, only a few adul ts remain by late 
July and August. The eggs are laid in moist soil during the s pring but 
cannot hatch without resubmergence, which does not occur until the fol-
lowing year. 
Environmental impacts 
Project opera t ion with any of the alternatives would not increase 
vector-related disea ses such as encephalitis and malaria over existing 
conditions. Irrigat i on and s t ock-watering practices in l ower Diamond 
Fork Canyon would be discontinued with the probable a cqui sition of land 
for project purposes. 
With the recommended plan and the 1964 DPR Alternative, project 
reservoirs would unde rgo gradual drawdown through the sUmme r , crea ting 
some potential for mosqui t o production. The steep reservoir sides a nd 
excessive depths, however, would not create a large area f or mosquito 
production and thus wo uld probably not be significant in creating higher 
mosquito populations t han exis t currently. 
The project would create re l atively steep-s ided and deep r eservoi r s. 
Rapid daily and weekly fluctuation in the reservoirs as s ociated with 
the Fifth Water Pump ed Storage a nd Sixth Water Pumped Storage Alterna-
tives would preclude any s ignificant mosquito production along the shore-
line. Overall, mosquito habitat should be decreased with both alterna-
tives. 
Air Quality 
Ex i sting conditions 
The Diamond Fork area is located in fairly r emote a nd rugged moun-
tainous terrain. The air qual ity associated with t hi s a r ea is generally 
excellent. A limited problem with air quality pa r amete rs such as total 
suspended particulates (TSP), carbon ~onoxide ( CO ), a nd ozone probably 
occurs because of drift from Salt Lake and Ut ah Countie s. 
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Primary sources of existing air pollutants in the project area 
include exhaust emissions from vehicles using the area for recreation 
and campfires in several national forest campgrounds in the area. 
Environmental impacts 
RECOMMENDED PLAN 
Long-term impacts on air quality would include some increased 
vehicle emissions and campfires because of increased use in the area. 
Road access would be much improved, and recreation facilities on forest 
land would be increased. This, along with the increased use associated 
with project operations and maintenance, would contribute to some in-
creased level of air pollutants. This impact would not be significant, 
however, in its effect on the excellent overall air quality of the Dia-
mond Fork area. 
There would be some temporary adverse impact on air quality asso-
ciated with the construction of project features. Mitigation measures 
designed to alleviate this impact are discussed in Chapter III. 
OTHER ALTERNATIVES 
The impacts of the project on air quality, including both the con-
struction phase and the operation and maintenance phase, would be essen-
tially the same as those described for the recommended plan. Slight 
variations could occur because of the variation in size of the project 
under each of the alternatives. 
Geology and Seismicity 
General 
Surface deposits and formations in the project area range in age 
from Pennsylvanian (about 310 million years old) to Quaternary (about 
10,000 years old). Figure 26 is a general geologic map of the area. 
Rock exposed at feature locations is sedimentary in nature and consists 
of conglomerate, sandstone, limestone, shale, and siltstone. A general 
geologic section is shown in Figure 27. 
Tectonically, the Diamond Fork Power System lies near the overthrust 
front of the Sevier Orogenic Belt of Cretaceous Age (65 million years 
ago). This tectonic activity, when combined with other Tertiary Age 
mountain building, accounts for the complex north-south trending folds, 
with intersecting east-west and north-south trending faults present in 
the project area. (The Tertiary Age is a geologic time period extend-
ing from 1.8 million years ago to 65 million years ago.) 
The Diamond Fork Power System is situated within the Intermountain 
Seismic Belt, a zone of seismicity that extends from the Arizona-Nevada 
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border through Utah, Idaho, Wyoming, and into Montana. The Intermoun-
tain Seismic Belt is 60 to 120 miles wide in northern and central Utah, 
with the center being roughly the Wasatch Fault. The Intermountain 
Seismic Belt is considered to have one of the highest levels of earth-
quake risk in the contiguous United States, outside of California and 
Nevada. 19 Figure 28 shows locations of major Utah earthquakes of magni-
tude 4.0 (Intensity V) or greater from 1850 to 1978. 
A seismotectonic study for Soldier Creek Dam,20 located approxi-
mately 9 miles east of the easternmost feature of the Diamond Fork Power 
System, assigned maximum c r edible earthquakes (MCE) of 6.5 for the Stink-
ing Springs Fault and 7.0 for the Strawberry Fault. These faults are 
located approximately 9 miles and 4.5 miles, respectively, east of the 
inlet portal of Syar Tunnel. Monks Hollow Damsite, located approxi-
mately 9.6 miles east of the Wasatch Fault was assigned an MCE of 7.5 in 
a feasibility seismic hazard evaluation. 
Existing geology of feature sites 
SYAR TUNNEL 
Syar Tunnel would begin at the west bank of Strawberry Reservoir 
near the East Portal of the existing St rawberry Tunnel. The tunnel 
alinement lies in sedimentary rocks of the Uinta and Green River Shale 
Formations. These sedimentary rocks were deposited in a fresh water 
lake environment and consist of interbedded layers of sandy, calcareous 
shale, limestone, and sandstone alternating with layers of sandy mudstone 
and siltstone. These rocks are tilted upstream from 10° to 15°. 
Existing geologic investigat ions of Syar Tunnel are limited to sur-
face examination of the alinement; however, 24 core holes have been com-
pleted in the vicinity of the tunnel. Core from these drill holes has 
been logged noting rock type, fracture orientation, core recovery and 
rock quality designation (RQD). Additional core holes are planned along 
the alinement and at the portals to complete investigations of geologic 
conditions and provide design data. 
SYAR DAM AND RESERVOIR 
Syar Dam and Reservoir would lie entirely in rock of the Tertiary 
Age Green River Formation. The Green River Formation consists predomi-
nantly of shale with interbedded sandstone and limestone. These rocks 
dip from 2° to 5° northeast. The shale is soft and weathers readily to 
form steep rounded slopes, while the sandstone and limestone are re-
sistant to weathering and form ledges. A thin soil layer (0 to 3 feet) 
overlies the dam and reservoir site. The soil is highly plastic and 
very slowly permeable. 
Five exploratory drill holes have been completed in the area. Core 
obtained from these holes shows that the bedrock is moderately to in-
tensely weathered to a depth of 10 feet but is fresh and in excellent 
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condition below. Permeability tests performed in the 5 drill holes show 
the rock to have a very low permeability • 
. Faulting has been identified in the area of Syar Dam and Reservoir. 
These faults are not considered active and they do not pass through the 
dam or reservoir site. 
Additional exploratory drilling is planned to ' complete geologic 
investigations and provide design data. 
SIXTH WATER DAM AND RESERVOIR 
Sixth Water Dam and Reservoir would lie in the bedrock of the North 
Horn, Flagstaff, and Colton Formations. These formations consist of 
limestone and siltstone with minor amounts of shale. They are tilted up-
stream at about 6.5 0 and strike nearly parallel to the axis of the dam. 
At the axis, bedrock is exposed in the stream channel and intermittently 
up both abutments to above crest elevation. Surficial deposits are 
deepest near the bottom of the right abutment where slopewash has accu-
mulated to a depth of 20 feet. The upper abutments are partially covered 
by soil. 
Three exploratory drill holes have been completed along the axis 
of Sixth Water Dam. Core obtained from these holes shows that the rock 
is massive and free from open joints. Permeability tests performed in 
the three holes show the rock to have very low permeability. 
Faulting has been identified in the Sixth Water area. These faults 
are not considered active. No faulting has been identified passing 
through the, dam and reservoir site. 
Additional exploratory drilling is planned along the axis to com-
plete geologic investigations and provide design data. 
MONKS HOLLOW DAM AND RESERVOIR 
Monks Hollow Dam would be founded on the Twin Creek Limestone and 
Nugget Sandstone Formations. The Twin Creek Limestone near the damsite 
is thin bedded and hard. The Nugget Sandstone is massive, crossbedded, 
and hard. The bedding dips about 22 0 upstream. 
Surficial deposits mantle parts of the bedrock at the site. They 
consist of stream alluvium, alluvial fan, terrace, talus, and slopewash 
deposits. These deposits range from clay, silt, and sand to gravels, 
cobbles, and boulders. These unconsolidated materials are about 75 feet 
thick near the stream and less than 24 feet thick on the abutments. 
Thirteen exploratory drill holes were completed near the proposed 
axis during the most recent investigations of Monks Hollow Dam'. Table 
50 summarizes some of the information obtained. 
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Table 50 
Geo1osic dri11ins at the Monks Hollow Damsite 
Depth 
Total to 
Drill hole General depth rock Fractures 
number location (feet) (feet) Eer foot Permeabi1itl 
DR-101 Left abutment 306 5 0 .9 Very low to moderate 
DH-102 Left abutment 202 0 .7 Very low to low 
DR-103 Right abutment 284 71 .5 .5 Very low to moderate 
DR-104 Center 256 73.4 .8 Very low to moderate 
DR-lOS Right abutment 314 13.6 .7 Very low to moderate 
DR-106 Right abutment 205 14.3 1.6 Low to moderate 
DH-107 Right abutment 300 25.7 1.1 Low to moderate 
DR-108 Downstream 156 76 1.5 Very low to moderate 
DR-109 Downstream 203 0 1.1 Very low to moderate 
DH-110 Downstream 205 0 1.9 Very low to moderate 
DH-111 Right abutment 300 9 . 8 Very low to high 
DR-201 Right abutment 251 2 1 Ver y low to moderate 
DR-202 Center 201 70 1.1 Very low to hiah 
Bedrock in the Monks Hollow Reservoir site is covered with from a 
to 100 feet of surficial deposits. These deposits ~ange from silt, sand, 
and clay to gravel, cobbles, and boulders. Bedrock in the reservoir 
area consists of Twin Creek L~mestone, Entrada Sandstone, and North Horn 
Format ion . Bedding dips upstream between 10° and 40°. This bedding 
orientation is favorable and would aid in preventing seepage from the 
reservoir along bedding planes. 
Faulting has been identified in the area of Monks Hollow Damsite. 
These faults are not considered active . Poor recovery, high water 
losses, and intense fracturing were noted in drill holes that encountered 
fault zones. Additional exploration is planned, inc luding short adits 
into the abutments to further quantify rock condi tions . 
Environmental impacts 
Landslides and seismicity in the Diamond Fork Power System project 
area and seepage from the proposed reservoirs are the primary concerns 
associated with the geology of the project features. 
LANDSLIDES 
Thistle landslide is located near t he project area, about 7.5 miles 
southwest of the proposed Monks Hollow Dam. Thist le slide has attracted 
considerable attention because it is by far the most costly geologic 
event in Utah's history. 
Thistle landslide is part of an ancient landslide mass consisting 
of material derived from the North Horn Formation and Flagstaff Lime-
stone. Larger fragments within the slide are limestone. The matrix 
material is mostly clay derived from mudstone and claystone. Intermit-
tent movement of the slide mass has been noted during historical time, 
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but it is believed to have been confined to very small areas of the 
slide, mostly near the head and toe. Cumulative moisture during the 
1981-82 and 1982-83 water years is believed to have created unusually 
high ground water pressure at the sole of the landslide mass, causing it 
to move. 
Three large ancient landslides have been identified in the project 
area, along with many smaller slides. Two of the slides are located in 
lower Diamond Fork Canyon, about 2 and 5 miles below the proposed Monks 
Hollow Damsite. The third slide is near the head of Sheep Creek about 
6.6 miles south of the proposed Syar Damsite. These slides would have 
no effect on the major features of the project. No large landslide ca-
pable of producing a significant loss in reservoir capacity, turbidity, 
or seiche generation is expected in the proposed reservoirs. 
SEISMICITY 
Faulting in the project area is considered inactive; however, as 
previously stated, the project area is located in a zone of seismicity 
that is considered to have one of the highest levels of earthquake risk 
in the contiguous United States. Feasibility seismic hazard evaluations 
have been conducted at Monks Hollow Damsite and a maximum credible 
earthquake (MCE) of 7.5 has been determined. (A maximum credible earth-
quake is a hypothetical earthquake from a given source that could pro-
duce the most severe ground motion at the site.) Detailed seismotectonic 
studies would be conducted during final design. The proposed Syar, 
Sixth Water, and Monks Hollow Dams would be designed to insure that they 
could withstand a maximum credible earthquake. 
SEEPAGE 
The general location of Syar Reservoir suggests that seepage may be 
a concern. However, permeability tests in five exploratory drill holes 
show the rock to be impervious. If during additional exploration a 
seepage problem is found, the small reservoir could be lined with mate-
rials from near the site. 
Sedimentary rocks at Sixth Water Damsite have been drilled and 
water tested. Testing shows the rock to have a very low permeability. 
Sedimentary rock at the Monks Hollow Damsite has been drilled and 
tested. High water losses were noted in drill holes that encountered 
fault zones. Adequate control of seepage around or under the dam or 
along faults can be accomplished by excavating a cutoff trench into the 
rock and grouting. Additional exploration, including exploratory adits 
into the abutments, is planned to further quantify rock conditions at 
the site. 
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Existing conditions 
AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 
Intensive (Class III) cultural resource surveys cover i ng approxi-
mately 90 percent of the project area for a l l alternatives i dentified 
4 prehistoric and 19 historic sites. The Bureau of Reclamation and the 
Utah State Historic Preservation Officer have determined that none of 
these cultural resources is s ignificant. The remaining 10 per cent of 
the project area to be surveyed would be in the feature a rea s o f (1) the 
pipeline for the No Power Alternative and (2) the switchyards, transmis-
sion lines, materia l sources, and contractor staging areas fo r all other 
alternatives. Reclamat ion (or Western for transmission line corridors) 
would devel op a discover y plan, in consultation with the State Historic 
Preservation Of f i ce r, for the evaluation of resources identified during 
construc tion act ivities . If significant resources are discover ed during 
constr uc tion, a pl an would be developed in consultation with the State 
Histori c Preservat ion Officer and the Advisory Council on Hi storic Pres-
ervat i on t o mitigate pro ject impacts on significant resource s . 
Environmental impacts 
Based on sur veys of 90 opercent of the project feature si tes, the 
Bureau of Re c l ama t ion has made a "determination of no effec t" to known 
cultural r esource s f or all alternatives of the proposed pr o j ect. The 
Utah State Hi storic Preservation Officer has concurred with this deter-
mination21 (~ee also Attachment 4). 
Social a nd Economic Considerations 
In 1977 , a major soc i a l and economic assessment of t he Diamond Fork 
area was concluded. 22 A t wo-volume report on that assessment is quite 
comprehensive in detail . This analysis does not duplicate t ha t study; 
ratheOr, it focuses on those aspects that seem particularl y i mportant 
or represent significant change since the 1977 study. Perhaps most im-
portant, rapid populat ion gr owth in the 1970' s followed by economic 
stagnation in the early 1980' s may have produced problems i n providing 
public services and f acilities. Generally, this analysis f ocuses on 
demographic, economic, and social conditions as well as pr o jections 
where they differ from the 1977 study. Also, this analy s is compares 
project-induced impacts with future conditions expected to occur at the 
time the project would be i mp l emented. 
Popul at ion and demographics 
EXISTING CONDITIONS 
In the 1980 census, Utah C0':lnty, where most of t he Diamond Fork 
Power System features and associated personnel would be l ocated, had a 
population of 218,106 persons. Over half of that popula t i on r esided in 
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the county's two largest cities--Provo and Orem. In 1980, a total of 14 
communities had a population of 2,000 or more. These communities contain 
about 92 percent of the county's population. 
In the 70-year period between 1900 and 1970, Utah County averaged 
an annual rate of growth of 2.1 percent. During the first 20 years of 
the period (i.e., 1900-20), the rate . of population growth in Utah County 
was slower than for the rest of the Wasatch Front (Davis, Salt Lake, and 
Weber Counties). In fact, it was not until after 1930 that the cumula-
tive growth rate for Utah County exceeded that of the non-Wasatch Front 
portion of the State and not until almost 1950 that the cumulative rate 
for Utah County was greater than the State average. 
The 70-year pattern of slowly accelerating urbanization in Utah 
County was speeded up during the 1970's. Population growth jumped to 
an annual rate of 4.7 percent in the period between 1970 and 1980, the 
highest level of growth for Utah County during any decade in this cen-
tury. Over the same time period, the rate of growth for the rest of 
the Wasatch Front was 2.9 percent, only slightly greater than the his-
torical growth rate of 2.6 percent for these three counties. 
Several conclusions can be drawn from these data. First, compared 
to the rest of the Wasatch Front, urbanization came more slowly to Utah 
County, at least over the first 70 years of this century. Second, since 
1970, the pace of urbanization in Utah County has quickened. Within the 
Wasatch Front, this county alone experienced rapid population growth 
during the 1970' s. Yet there is still considerable room for future 
population growth. While the population density of Utah County in 1980 
was only 109 persons per square mile, the comparable figure for the rest 
of the Wasatch Front was 576 persons per square mile. 
Reclamation has projected that Utah County will undergo an average 
annual growth in population of about 2.3 percent through the year 2000 
(Table 51). This projection and all others for this analysis were made 
by the Bureau of Reclamation Economic Assessment Model (BREAM). The 
projection is based on the assumption that the economic structure of the 
county will not undergo major disruption (e.g., within the manufacturing 
sector) over the projection period. At this growth rate, the county's 
population would reach about 341,400 persons by the year 2000, a net 
increase of about 123,000 persons between 1980 and 2000. Even so, the 
population density of the county would increase to only 172 persons per 
square mile, still well below the rest of the Wasatch Front's current 
density of 576 persons per square mile. 
Two characteristics are important in analyzing the age structure 
of Utah County. First, it is younger than average; 43.6 percent of the 
population in the county is 19 years old or less. The national average 
is 32 percent; while the State average is 41.1 percent. Second, there 
is a preponderant proportion of females in Utah County within the age 
categories 15 to 19 and 20 to 24. The same pattern exists for the State 
of Utah overall, but it is considerably less apparent. The cause for 
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Table 51 
Ristodc and projected population and growth 
Utah Countl and aaJor coaaun1ties 
POfulation 
Census Projections 
1970 1980 1985 1990 1995 
Alpine 1,047 2,649 j,200 3,500 3,800 
AIIerican 'orlt 7,717 12,417 15,200 16,300 17 ,500 
Lehi 4,659 6,848 8 , 500 9,000 9,600 
Lindon 1,644 2,796 3,400 3:700 4,000 
Mapleton 1,980 2,726 3,400 3,600 3,800 
Or_ 25,729 52,399 63,300 69,200 75,300 
rayson 4,501 8,246 10,000 10,900 11,800 
Pleasant Grove 5,327 10,669 12,900 14,100 15,300 
Provo 53,131 73,907 91,300 97,200 103,400 
Sal_ 1,081 2,233 2,700 3,000 3 ,200 
Santaquin 1',236 2,175 2,700 2,900 3,100 
Spanlah Forlt 7,284 9,825 12,200 12,900 13,700 
SpriDJville 8,790 12,101 14 , 700 15,500 16,500 
Other 13 1654 19.115 23 1800 25 1500 27 1300 
Total 137,780 218,106 261,300 287,300 308,300 
Averale 
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rates for 
Rate of 
Rate of Rate of change 
change change 1990-
2000 1970-80 1980-90 2000 
4,400 9.73 2.82 2.31 
19,500 4.88 2.76 1.81 
10,600 3.93 2.77 1.65 
4,400 5.4 5 2.84 1. 75 
4,200 3.25 2.82 1. 55 
83,300 7.37 2.82 2.ll 
13,300 6 . 24 2.83 2.01 
17,300 7.19 2.83 2.07 
113,500 3.36 2.78 1.56 
3,700 7.52 2.92 2.12 
3,500 5 . 81 2.92 1.90 
15,000 3.04 2.76 1.52 
18,500 '3.25 2. 51 1.51 
30 1200 3.42 2.92 1.71 
341,400 
4.70 2 .7 9 1.78 
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this seeming anomaly is that wi thin this age group, young memb.ers of The 
Church of Jesus Christ of 'Latter-day Saints (LDS) leave the area, the 
State, and sometimes the Nation on religious missions. Since most of 
these persons are male, a disproportionate number of females remain 
within the county, affecting the distribution of this age group. 
A primary reason for the youthful character of Utah County's popu-
lation is a large student population associated with Brigham Young 
University and Utah Technical College, both of which are located within 
the county. A second reason is the rate of live births, 39.9 per 1,000 
persons in Utah County. That is the highest rate for any county in Utah 
and well above the State average of 29.5. The national rate is 15.9 
births per 1,000 persons. 
ENVIRONMENTAL IMPACTS 
Recommended Plan 
The greatest population impact of the recommended plan is projected 
for years 1987 and 1988 when an additlonal 1,900 persons would be added 
to Utah County's population base (Table 52). The population impact 
would, however, constitute less than 1 percent of the total population. 
Table 52 
Construction-related population impacts 
beyond the baseline by community 
Sixth Water Flow Through Alternative, 1986-89 
POEulation Erojections 
Communitl 1986 1987 1988 1989 
Provo 290 435 435 290 
Orem 260 390 390 260 
Springville 90 135 135 90 
American Fork 75 110 110 75 
Spanish Fork 90 140 140 90 
Pleasant Grove 75 110 110 75 
Lehi 45 70 70 45 
Payson 70 105 105 70 
Mapleton 45 65 65 45 
Lindon 30 45 45 30 
Santaquin 30 40 40 30 
Salem 35 55 55 35 
Alpine 30 40 40 30 
Others 110 165 165 110 
Utah County 
total 1,275 1,905 1,905 1,275 
There are generally two types of impacts: those that occur during 
project construction and those that may occur following construction. 
With large projects, infrastructure and services created before or during 
construction for the purpose of accommodating work force needs can become 
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a burden to the local community and taxpayers after the project is co~ 
pleted. With the recommended plan, there would be virtually no post~on­
struction infrastructure/services impacts. Any additional infrastruc-
ture or services created to meet the needs of the construction work 
force would be utilized by a growing population base. Although addi-
tional services and infrastructure would have to be provided earlier in 
order to meet the needs of the construction work force, there would be 
virtually no remaining excess capacity following withdrawal of the work 
force. 
Population impacts associated with project construction would not be 
evenly distributed throughout the region (Table 52). In 1987 and 1988, 
the peak year of construction, some 435 persons would be added to the 
city of Provo's population, for example. Nearly half of all incoming 
popul'ation associated with construction of the project would settle in 
the Provo-Orem area. 
Other Alternatives 
Popu~ation impacts associated with the No Power and 1964 DPR Alter-
natives would be less than the recommended plan in ,the peak year of con-
struction (Table 53). Impacts associated with the Fifth Water Pumped 
Storage and Sixth Water Pump:~d Storage Alternatives, however, would be 
nearly double that of the recommended plan. In addition, the length of 
construction would also be greater for these alternatives. Population 
impacts for the other alternatives are presented in Table 53 for the en-
tire county., 
Year 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
Table 53 
Population impacts in Utah County 
for remaining alternatives, 1986-921 / 
Alternatives 
Fifth Water Sixth Water 1964 
Pumped Storage 
1,465 
2,385 
2,895 
3,375 
3,850 
2,895 
1,465 
Pumped Storage 
1,100 
1,960 
2,570 
3,430 
2,330 
855 
DPR 
1,165 
1,750 
1,750 
1,165 
No 
Power 
575 
865 
865' 
575 
1 / Does not include population impacts associated with 
indirect employment caused by project construction. 
Economy 
EXISTING CONDITIONS 
The economy of Utah County centers on four key se.ctors, which are 
services, manufacturing, trade, and government. These sectors provide 
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almost 9 out of 10 nonagricultural jobs in the county, with. services 
providing about 30 percent, manufacturing 21 percent, trade nearly 20 
percent, and government about 18 percent. Services and manufacturing 
rank high, primarily because of the presence of the county's two largest 
employers--Brigham Young University and United States Steel's Geneva 
Plant. The remaining economic sectors (i.e., mining; construction; 
transportation; communications and public utilities; other; and finance, 
insurance, and real estate) provide less than 12 percent of the nonagri-
cultural jobs in the area. Construction has generally been a vital 
industry in Utah County, r eflective of continued urban and suburban 
development. This sector has been highly susceptible to the current 
economic recession, however, dropping from employing 6.9 percent of all 
nonagricultural jobs in 1978 to only 3.5 percent in 1982. 
Reclamation projects nonagricultural employment would increase at an 
annual rate of 2.75 percent between 1980 and 2000. This figure is higher 
than the average annual population increase rate (2.3 percent), reflect-
ing changes in Utah County's age structure, potential labor supply, and 
other factors. 
All of the nonagricultural sectors show increases in employment 
(Table 54). The greatest number of jobs (about 12,410) would be added by 
the manufacturing sector between 1980 and 2000. The four primary sectors 
(i.e., services, manufacturing, trade, and government) taken together 
would add around 37,260 new jobs to Utah County's economy. The total 
increase for all sectors between 1980 and 2000 is projected to be 48,500 
jobs. 
Table 54 
Pasta Eresent a and Erojected emElo~ent in Utah Countl11 
Pr ojected 
Employed em~lo~ent Rates of chanse 
(1980) 1990 2000 1980-90 1990-2000 
Agriculture.Y 1.067 890 760 -1.80 -1.57 
Mining 267 360 460 3.03 2.48 
Construction 4,523 5.220 6,130 1.44 1.62 
Manufacturing 13,740 19,710 26.150 3.67 2.87 
T.C.p.u.!1 2,290 2.990 3.820 2.70 2.48 
Trade 13.372 18.220 23,830 3.14 2.72 
F .I.R.E.~I 2.176 2.690 3,320 2.14 2.13 
Services 18,175 21,560 24,880 1.39 1.44 
Government 12,194 15,960 20,480 2.73 2.52 
Other 375 3 2590 7 2460 25.34 7.59 
Total 68,179 91,190 117,300 
Avera e 2.86 2.55 
1 Columns may not add due to rounding to the nearest hundred. 
21 Proprietors and labor. 
31 Transportation, communications. and public utilities. 
~I Finance, insurance, and real estate. 
1980 
1.6 
.4 
6.6 
20.0 
3.3 
19.4 
3.2 
27.3 
17.7 
.5 
100.0 
Proportion of 
total emElo~ent 
1990 2000 
1.0 0.6 
.4 .4 
5.7 5.2 
21.6 22.3 
3.3 3.3 
20.0 20.3 
3.0 2.8 
23.6 21.2 
17 .5 17 .5 
3.9 6.4 
100.0 100.0 
The sector projected to experience the greatest growth would be 
"other," followed by manufacturing and trade. By the year 2000, manu-
facturing is projected to replace services as the dominant employment 
sector in Utah County. All of the sectors except construction, however, 
are projected to grow in employment at rates in excess of 2 percent per 
year. 
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Although agriculture provides less than 2 percent of all full-time 
jobs in the area, Utah County continues to rank at or near the top of 
every major Statewide indicator of farming activity. About 11.7 percent 
of the 13,700 farms in the State in 1978 were located in Utah County. A 
disproportionate number of these farms have a market value of agricul-
tural products sold annually below $10,000, suggesting that despite 
national trends toward large-scale commercial farming, agriculture in 
Utah County is increasingly ' characterized by small-scale, part-time 
farms. Reclamation has projected that agricultural employment (both 
proprietors and labor) will drop from 1,040 in 1982 to 755 in 2000, an 
average annual decline of 1.68 percent. 
As was the case nationwide, unemployment rose in Ut ah County in the 
early ' 1980' s. It increased almost on a monthly basis, and at a rate 
greater than that for the State and the Nation. In November 1981, un-
employment in Utah County was a relatively modest 5.6 percent, well 
below the State level of 6.1 percent and the national level of 8.3 per-
cent. By November 1982, a year later, unemployment in Utah County had 
risen to 9.6 percent, about midway between the State's unemployment 
level of 8.~ percent and the national average of 10.8 percent. Recla-
mation has projected that unemployment in Utah Coun~y will remain above 
the 10 percent level through the projection period (1980-2000). 
In 1970, personal per capita income in Utah County was $2,571 or 
71 percent of the State average and 64 percent of the national average. 
During the 1970's, personal per capita income in Utah County increased at 
a rate of 9.~ percent, so that by 1980 it was $5,866. Although it in-
creased at a high enough rate so that personal per capita income in 
Utah County had reached 77 percent of the State average, it' was not rapid 
enough to gain against the national average. In fact, by 1980, the 
county's per capita personal income had fallen to less than 62 percent of 
the national average. 
ENVIRONMENTAL IMPACTS 
Recommended Plan 
The recommended plan would create some 5,620 jobs (3,525 person-
years of employment) in direct project employment, approximately 5,900 
jobs (person-years) in indirect employment, and another 2,850 jobs 
(pers'on-years) on the basis of the purchase of materials, equipment, etc. 
During the 4-year construction period, Reclamation estimates a total of 
14,370 jobs would be created in Utah County from construction of the 
recommended plan. Assuming construction were to start in 1986, employ-
ment opportunities created by the project would be greatest in 1987 and 
1988 (Table 55). 
About 90 percent of the direct construction workers, would be non-
government contractor employees who would occupy a variety of positions 
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Estimated direct, indirect, and other employmen~/~/l/~/ 
for recommended plan 
Employment 
Direct 
Contractor 
Government 
Subtotal 
Indirect 
Other 
1 
1,010 
115 
2 
1,515 
170 
Construction year 
3 
1,515 
170 
4 
1,010 
115 
Total 
5,050 
570 
1,125 1,685 1,685 1,125 5,620 
1,180 1,770 1,770 1,180 5,900 
570 855 855 570 2,850 
Total 2,875 4,310 4,310 2,875 14,370 
1/ Contractor's on-site labor is estimated at 9.1 person-years per 
$1,000,000 appropriations in July 1980 dollars (see Construction Impact 
for Each $1,000,000 of Appropriations, Engineering and Research Center, 
Bureau of Reclamation, Denver, Colo., July 1980). 
2/ The estimate for indirect employment stemming from project con-
struction is generated by the Bureau of Reclamation Economic Assessment 
Model (BREAM) and falls within the range of the multiplier for new con-
struction in Utah County which ranges between 2.0 and 2.5 (see I. E. 
Bradley and Boyd Fjeldsted, University of Utah, Bureau of Economic and 
Business Research, 1975). 
3/ "Other" is the estimate of 30 percent of the value of all mate-
rials~ equipment, etc. sold in Utah County, induced and stemming from 
project construction, divided by the 1980 annual average wage in Utah 
County. 
4/ Jobs are based on a 7-month construction period with 1.71 jobs 
equaling one person-year of employment. 
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during the 7-month construction season. Most govern~ent employees in 
the remaining jobs would be full-time inspectors and engineers. 
When all employment--direct, indirect, and other--is taken together, 
it would constitute about 3 percent of all employment in Utah County in 
the year 1986, the first year of construction, more than 4 percent in the 
years 1987 and 1988, and ne~rly 3 percent in 1989. When direct, in-
direct, and other employment are taken into consideration, the total 
number of employment opportunities would constitute 3.6 percent of all 
employment in Utah County, on the average, over the life of the project. 
Approximately $372.7 million would be spent on construction mate-
rials, equipment, and labor during the 4-year construction schedule. 
Based on spending patterns for past Reclamation projects, about 30 per-
cent, or $111.8 million, would be realized in construction worker wages. 
Wages would total about $22.4 million in the first year, rise to $33.5 
million in years two and three, and decline to $22.4 million in the 
final year. 
Most of the money from the construction workers' paychecks for the 
Diamond Fork Power System would be spent in Utah County, particularly in 
the cities of Provo and Orem. The economic stimulus would be substantial 
but, for the most part, would last only through the duration of the 
4-year construction period. The recommended plan would help reduce local 
unemployment since 530 of the direct jobs in the first and fourth years 
and 800 direct jobs in the second and third years would be filled by 
local workers. In addition, nearly all of the indirect and other jobs 
would be filled locally. As a consequence, the number of young persons 
and others leaving the area for employment would be reduced. 
Other Alternatives 
Of the other alternatives, the pumped storage al ternative would 
produce the greatest number of jobs while the other alternatives produce 
less (Table 56). The Fifth Water Pumped Storage Alternative would create 
16,235 direct jobs (10,155 person-years), 17,050 indirect jobs (person-
years), and 5,885 other jobs (person-years) for a total of 39,170 jobs 
(33,090 person-years) over a 7-year construction period. The Sixth 
Water Pumped Storage Alternative would create 10,845 direct jobs (6,790 
person-years), 11,385 indirect jobs (person-years), and 3,935 other jobs 
(person-years) for a total of 26,165 jobs (22,005 person-years) over a 
6-year construction period. 
The two remaining alternatives would produce fewer jobs than the 
recommended plan. The 1964 DPR Alternative would produce 5,160 direct 
jobs (3,230 person-years), 5,420 indirect jobs (person-years), and 
2,620 other· jobs (person-years) for a total of 13,200 jobs (10,970 
person-years) over a 4-year construction period. The No Power Alterna-
tive would produce the fewest employment opportunities; 2,550 direct 
jobs (1,600 person-years), 2,680 indirect jobs (person-years), and 1,080 
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Alternative Elans 
Fifth Water Pumped 
Storage 
Employment 
Direct 
Indirect 
Other 
Total 
Sixth Water Pumped 
Storage 
Employment 
Direct 
Indirect 
Other 
Total 
1964 DPR 
Employment 
Direct 
Indirect 
Other 
Total 
No Power 
Employment 
Direct 
Indirect 
Other 
Total 
Estimated direct, 
Table 56 
AFFECTED ENVIRONMENT AND 
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indirect, and other employment 
for the alternative Elans 
Construction ~ear 
1 2 3 4 5 6 7 Total 
1,309 2,110 2,565 2,985 3,410 2,565 1,300 16,235 
. 1,365 2,215 2,695 3,135 3,580 2,695 1,365 17,050 
470 765 930 11 085 1 1 235 930 470 5 t 885 
3,135 5,090 6,190 7,205 8,225 6,190 3,1~5 39,170 
975 1,735 2,275 3,040 2,060 760 10,845 
1,025 1,820 2,390 3,190 2,160 800 11,385 
355 630 825 1 1100 750 275 3 t 935 
2,355 4,185 5,490 7,330 4,970 ' 1,835 26,165 
1,030 1,550 1,550 1,030 5,160 
1,080 1,630 1,630 1,080 5,420 
525 785 785 525 2,620 
2,635 3,965 3,965 2,635 13,200 
510 765 765 510 2,550 
535 605 805 535 2,680 
260 280 260 260 1;060 
1 1 305 1 1850 1 2650 1 2305 6 t 310 
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other jobs (person-years) for a total of 6,310 jobs (5,360 person-years) 
over a 4-year construction period. 
Under the various alternatives, about 80 to 90 percent of the 
direct construction workers would be nongovernment employees . When 
direct, indirect, and other employment are taken together, the total 
number of job opportunities for the Fifth Water Pumped Storage Alterna-
tive would constitute 5.3 percent of al l employment in Utah County, on 
the average, over the life of the project. The comparable proportions 
for the other alternatives are Sixth Water Pumped Storage, 4.2 percent; 
1964 DPR, 3.2 percent; and No Power, 1.6 percent. 
The allocation of jobs by economic sector would be roughly equiva-
lent for all alternatives. Almost half of all the jobs (i.e., about 
43 percent) would occur within construction. The other sectors that 
would be impacted signi ficantly t hrough the creation of jobs during 
project construction are government (21 percent) and trade (11 percent). 
The breakdown of money spent on materials, equipment, and labor 
during construction would vary considerably by alternative: $327 million 
for Fifth Water Pumped Storage; $219 million for Sixth Water Pumped 
Storage; $104 million for the 1964 DPR Alternative; and $51 million for 
the No Power Alternative. 
Infrastructure and values 
EXISTING CONDITIONS 
Housing 
In 1980, there were over 62,200 housing units in Utah County. Of 
this number, 3,750 on the average were vacant. This represents a vacancy 
rate of 6.0 percent, which is somewhat lower than the Statewide average 
of 6.7 percent and the national average of 6.8 percent. Of particular 
importance to a construction work force is the vacancy rate for rental 
units. In 1980, Utah County averaged 1,340 rental vacancies, a rate of 
2.2 percent. This figure is again slightly lower compared to the State 
average (2.4 percent). Of the 24,900 mobile homes and trailers in the 
State, 2,165 were located in Utah County in 1980. Of this number, only 
about 70 were unoccupied. This r epresents a vacancy rate of about 3 
percent. An additional 13 units in Utah County were vacant on a seasonal 
or migratory basis. Based on these data, a large project-related con-
struction work force might find housing somewhat more difficult to 
locate. 
Utah County is somewhat different from most other parts of the 
country, partly because of the presence of a large number of students 
from Brigham Young University and Utah Technical College, who depend on 
available off-campus housing from September through April of every year. 
A sufficiently large number of construction workers entering the local 
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housing market could provide some pr oblems for local college students 
competing for limited space. 
Furthermore, the housing picture is not expected to change much in 
the near future. Over the past decade, residential construction in Utah 
County, while exceeding population growth, has lagged behind construc-
tion rates Statewide. Furthermore, Utah County has a low ratio of 
housing units to population--285 units per 1,000 persons. The State 
average was 329 units per 1,000, while the national average was 383 
units. A good proportion of this differential, however, is explained by 
the larger size of famil i es in Utah County. The Provo-Orem Standard 
Metropolitan Statistical Area (SMSA), which ranked 163 in population 
size nationally in the 1980 census, has the highest birth rate (37 per 
1,000 population) of any community in the Nation, and the second highest 
number of persons per household (3.59) among all 323 SMSA's nationwide. 
The current economic recession could further result in some housing-
related problems, at least over the short run. The population of the 
area has been projected to grow at an average annual rate of 2.3 percent. 
At the same time, the housing construction industry in Utah County has 
been severely impacted by the recession, with building activity falling 
off. Between 1980 and 1981, for example, the statewide number of permit-
authorized new residential units increased by 10.6 percent. In Utah 
County, over the same period of time, the number of permit-authorized new 
residential units declined by 18.9 percent. Thus, while the pressures 
associated with population growth continued to build, a reduced number of 
new residential units were being authorized for construction. 
Education 
A mixed picture is suggested for public education. Those areas of 
concern within education most susceptible to short-term impacts seem to 
have fared better (i.e., manpower), but it still appears there would be 
a shortage of classrooms. For example, the average pupil-teacher ratio 
for the 40 school districts in the State for the 1980-81 school year was 
20.4 students per teacher. All three school districts in Utah County 
had ratios greater than the State average. Provo District was 20.5, 
tenth highest in the State; Nebo District was 21.6, eighth highest; 
while Alpine District was 23.1, second highest in the State. 
Even though a numbe r of new facilities have been constructed in the 
past few years, the public school building program may still lag somewhat 
behind the recent record growth of population in the county. Several 
indicators point toward a relative deficiency. For example, the age of 
the structures is slightly older than the State average, and the amount 
of space per student is below the State level. In 1980, the capacity of 
the existing facilities in the county exceeded the current occupancy rate 
by only about 3 percent. The comparable figure for the State was about 
24 percent. Thus, there would seem to be relatively less available room 
within school facilities in Utah County to accommodate a large influx of 
new students. 
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Furthermore, it appears that some regional redistributing of school 
enrollment is occurring within the county. The Alpine District, located 
in the north part of the county, saw the greatest average annual in-
crease (6.6 percent) between 1977 and 1980. The comparable rates for 
Provo and Nebo School Districts, located to the south, were 2.4 and 3.2 
percent, respec tively. Between 1980 and 1982, however, the rate of in-
crease for the Alpine District dropped to 5.2 percent. The rate of en-
rollment increase for Provo District on the other hand was 3.9 percent 
and for Nebo Distric t, 5.2 percent. Thus, within the county, it appears 
that the high rate of growth in the north may be leveling off, while in 
the south half of the county, it may be increasing. 
Health and Medical Care 
Health and medical care is another area which could be susceptible 
to the effects of rapid population growth preceding an economic reces-
sion. An evaluation of health manpower data suggests Utah County may 
fall below the State average, according to several indicators. For 
example, in 1980, Utah County had 215 physicians, or one physician per 
1,000 population. The State average was 1.52 physicians per 1,000 popu-
lation. In 1981, the county had 1,031 registered nurses (RN's), or 4.73 
RN's per 1,000 population. The State average was 5.65 RN's per 1,000 
population. These shortcomings are not critical, however. Utah County 
is not designated under Section 332 of the Public Health Service Act as a 
manpower shortage area. 23 
To the ~xtent deficiencies may exist in health care, as in the case 
of education, they seem more acute for facilities than manpower. For 
example, Utah County had 13 percent fewer hospital beds pe'r 1,000 popula-
tion compared to the State average. Medical care in Utah County, how-
ever, appears to follow a particular role within the larger State health 
system. More specialized health care is available for Utah County resi-
dents in Salt Lake County. Furthermore, there appears to be more facil-
ity capacity among other Wasatch Front counties than in Utah County~-66 
percent more hospital beds per capita, for example. Yet there is balance 
within the health care system. Less demand is placed locally within Utah 
County on local health care facilities. For example, the number of 
patients admitted to hospitals in the rest of the Wasatch Front is 9 per-
cent greater per capita than it is in Utah County, while the average 
length of stay is 39 percent greater. 
Transportation 
Traffic volume on the primary transportation system serving the area 
is relatively high. Traffic passing daily on U.s. Highway 6 between 
Thistle Junction and Soldier Summi t, which is the stretch of highway 
intersecting with Sheep Creek-Rays Valley Road leading into the project 
area, averages 4,300 vehicles annually.24 That number is relatively high 
compared to other highways of similar type and design. During the summer 
months, from June to September, when construction would be at its peak, 
the average daily count rises to 5,440 vehicles. 
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Along the stretch of U.S. Highway 6-89 northwest of Thistle Junction 
to Moark Junction, the portion of highway that would intersect with Dia-
mond Fork Road, the average is 5,890 vehicles per day. During the summer 
months the daily average rises to 7,350 vehicles. 
Other 
Perhaps one of the most important characteristics of the local area 
is its homogeneity. Some aspects of this characteristic are measurable, 
such as religion (the population of Utah County is 86 percent LDS), or 
race (Utah County is 97.1 percent Caucasian). Other characteristics are 
not as easily measured, such as the importance placed on community to-
getherness, especially the role of the family, both extended and nuclear. 
The homogeneity of the local population's social characteristics is 
reflected by its value orientation. Considerable emphasis is placed on 
the importance and role of the family, religion, individual development, 
academic achievement, the community, meaningful work, and economic devel-
opment. Based on key informant data,22 high levels of change were per-
ceived in Utah County toward economic development, the environment, and 
the family. All three kinds of change were viewed positively, especially 
changes in value orientation toward environmental concerns. Generally, 
Utah County continues to hold to traditional values, especially those 
associated with the LDS Church. 
The role and importance placed on traditional values within the 
county produces high levels of social cohesion. Deviant behavior of all 
types is low compared to national and State levels. For example, while 
the State had fewer felony crimes of all types than the Nation in every 
category except one, Utah County had only 40 percent as many violent 
crimes and 60 percent as many property crimes as the State. The overall 
crime rate per 1,000 population for Utah County was 33.5, down from 39.2 
in 1980. The crime rate for the rest of the Wasatch Front in 1981 was 
70.4, considerably higher than Utah County. 
The arrest rate for liquor violations was also considerably less in 
Utah County than in the State, even with a large university population. 
Total arrests for drug abuse were only 57 percent as great in Utah County 
as in the State. The same generalization holds for less extreme forms of 
deviant behavior--the bonds of social cohesion in Utah County are strong. 
This is not because of the presence of a large law enforcement organiza-
tion. In fact, the number of law enforcement officers per capita in Utah 
County is the fourth lowest among all 29 counties in the State. It is, 
instead, the result of other factors. The strength and bonding of local 
social cohesion lies with the commitment and type of value structure held 
by the community. 
ENVIRONMENTAL IMPACTS 
Recommended Plan 
Housing.--Reclamation has projected that there would be a population 
increase in Utah County associated with each of the alternatives (Tables 
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52 and 53). Most of the project-related population influx would probably 
seek housing in Utah County, particularly in Provo, Orem, Spanish Fork, 
Springville, and Payson. The number of housing units necessary to accom-
modate the influx for the recommended plan is estimated to be about 595. 
The relatively brief duration of the proposed project would suggest 
that housing offering transient accommodations would provide the most 
practical and feasible housing alternative. Many students both at 
Brigham Young University and Utah Technical College, however, rely on 
similar housing. Under the recommended plan, the area is projected to 
experience an increase in housing demand. 
Education.--Impacts associated with the construction of the rec-
ommended plan on the school systems in Utah County are expected to be 
minimal. In the first and last years of construction (1986 and 1989), 
it is projected that there would be an increase of about 395 school-age 
children. To maintain approximately the same student-teacher ratio as 
currently exists would necessitate an additional 18 teachers. In the 
peak years of construction (1987 and 1988), there would be an increase 
of approximately 590 school-age children. About 27 additional teachers 
would be required to maintain a similar student-teacher ratio. 
Payment of the costs associated with an increased number of students 
could vary considerably, depending on the methods the school districts 
selected to handle the short-term influx. Any cost increase, however, 
would be paid jointly from local taxes, State funds, and Federal impact-
aid funds available under Public Law 81-874 and subsequent amendments to 
alleviate the effects of Federal projects. No long-term increase of 
students would be anticipated in the area school systems' as a result of 
the project. 
Health and medical care.--The projected peak population influx of 
about 1,905 people would have minimal impact on the health care services. 
By national standards, the project-related population increase would 
generate a need for approximately two additional physicians. With the 
recent completion of American Fork Hospital (72 beds), Mountain View 
Hospital in Payson (81 beds), and the Orem Community Hospital (20 beds) 
and with each having adjacent new medical clinics, new physicians and 
medical staff are expected to be attracted to the area. Also, the 
proximity of Utah County to Salt Lake County would allow for reasonable 
accessibility of medical staff and facilities. 
Transportation.--The amount of vehicular traffic created by the 
project could result in some local highway congestion at the intersec-
tions of Diamond Fork Road and l! .~ S. Highway _ 6-89 a1)d Sheep Creek-Rays 
Valley Road and U.S. Highway 6. The level of ~congestlon would be greater 
during the summer months, particularly in the second and third years of 
cons truc tion, and for the inter sec tion of Diamond Fork Road and U. S. 
Highway 6-89 in the mornings when project-related vehicles coming from 
the west and north would have to cross the highway. Entrance and exit 
197 
CHAPTER IV AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 
lanes would be provided on the improved Diamond Fork Road to reduce the 
congestion in that area • 
. Perhaps more significant might be the possible monitoring or re-
striction of access by the public into the Diamond Fork area during 
construction. The greatest impact would be during the summer for recrea-
tionists and during the fall for 4eer and elk hunters. Approximately 
900 vehicles directly related (e.g_, heavy trucks carrying material and 
equipment to various work sites) and indirectly related (e.g., private 
automobiles of construction workers) to the project would use the two 
roads (Diamond Fork and Rays Valley-Sheep Creek) on a daily basis during 
the first and fourth years of construction. During the second and third 
years, maximum traffic along the two roads could reach as many as 1,300 
vehicles per day. 
The following actions could be undertaken to reduce the impacts 
outlined above, although mitigation is not required. The contractor 
would be encouraged to organize or sponsor carpooling, which would re-
duce the traffic flow considerably, thus easing congestion, saving fos-
sil fuels, and reducing auto emissions. Assistance would be available 
to the contractor through the Utah Energy Office to develop a carpooling 
program. Since the estimates provided above assume the maximum impact 
(one private vehicle per worker), carpooling could reduce the impact by 
two-thirds. Even more effective in reducing construction area traffic 
congestion would be the busing of construction workers from parking 
sites located outside of the project area. 
Other.--The relatively small number of inmigrating project-related 
residents (less than I percent of the county population in the peak con-
struction years) are expected to have minimal impacts on the indigenous 
population's culture, values, or lifestyles. Any inmigrating population 
bringing with it national norms in crime and other forms of deviant be-
havior, however, would have potential to adversely impact the county's 
low crime rate. By national standards, the project-related population 
influx would generate a need for about two additional law enforcement 
officers. 
Other Alternatives 
Housing.--Impacts on housing accommodations in Utah County would be 
of a similar magnitude for both the Fifth Water and Sixth Water Pumped 
Storage Alternatives. The maximum demand would come in the fifth year 
of construction for Fifth Water, and the fourth year of construction for 
the Sixth Water Pumped Storage Alternative when 1,800 and 1,600 housing 
units would, respectively, be required. The 1964 DPR Alternative would 
necessitate about 800 housing units in the second and third years of 
construction. The No Power Alternative would require half that many 
units in the second and third years of construction. 
Education.--The least significant impact on education would be 
produced by the No Power and 1964 DPR Alternatives. In the case of the 
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former, some 180 children would be added to the school system in the 
first and fourth years of construction and 270 in the second and third 
years. The 1964 DPR Alternative would cause some 360 children to enter 
the school system in construction years one and four, and 545 children 
in years two and three. The Sixth Water Pumped Storage Alternative 
would have a greater impact over its 6-year construction period than the 
recommended plan. Its peak impact would come in the fourth year when 
some 1,065 children would enter the primary and secondary schools. The 
most significant impact, however, would be caused by the Fifth Water 
Pumped Storage Alternative. During its 7-year construction period, the 
greatest impact would come in the fifth year when some 1,195 children 
would enter the school system. 
Health and medical care .--Impacts on the health and medical care 
services and facilities would be relatively the same for the Fifth Water 
Pumped Storage and Sixth Water Pumped Storage Alternatives, with each 
requiring four additional physicians. The 1964 DPR Alternative would 
have a lesser impact, requiring approximately two additional physicians 
in the peak year of construction. The No Power Alternative would create 
a need for .only one additional physician. 
Transportation.--Impacts associated with transportation would be 
greatest for the Fifth Water Pumped Storage Al ternative which could 
reach as high as 2,800 vehicles per day in the local project area during 
the year of maximum construction activity. Local traffic density would 
be less for all other alternatives. In the peak year of construction, 
maximum daily traffic could reach 2,500 vehicles for the Sixth Water 
Pumped Storage Alternative; 1,250 vehicles for the 1964 DPR Alternative; 
and 600 vehicles for the No Power Alternative. 
Infrastructure/values.--None of the alternatives is expected to 
produce any appreciable impact on the values and belief systems of the 
communities. The relatively small number of inmigrating residents (of 
which some would come from other counties within the State) and the num-
ber and size of the communities within which the residents would relocate 
would help to lessen impacts that might otherwise accompany a construc-
tion labor force. 
Impacts on the local law enforcement agencies would be similar for 
the Fifth Water Pumped Storage and Sixth Water Pumped Storage Alterna-
tives, with each creating a need for about four additional law enforce-
ment personnel. The 1964 DPR Al ternati ve would require approximately 
two additional law enforcement personnel. The No Power Al ternati ve 
would have the least impact, generating a need for only one additional 
law enforcement person. 
Effects analysis of social impacts 
The above section measures the social, economic, and demographic 
impacts from the project on the local community. However, it does not 
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evaluate community perceptions and responses, which largely are deter-
mined by attitudes and values. These are the social ef f ects. 
The effects analysis was conducted in two steps. First, the impact 
assessment was taken to the local public, particularly those individuals 
and organizations responsible for the maintenance and provision of the 
impacted social services and facilities. The objective at this point 
was twofold: (1) to provide information in advance to these entities as 
to when, where, and how Reclamation would impact the local area; and (2) 
to solicit their response as to how significant they perceive these im-
pacts to be to the local area. Nearly all those involved (e.g., in law 
enforcement, transportation, health, and public education) indicated to 
Reclamation their appreciation for the information and, in turn, pro-
vided response data. In the second step, these responses were evaluated' 
against the objective impact data using Reclamation's Multi-Attribute 
Trade-Off System (MATS). 
Based on discussions with knowledgeable individuals, the eight 
social and economic impact factors were ranked in terms of their rela-
tive importance • . The factors and their weights a r e shown in Table 57. 
Table 57 
Social well-being evaluation 
Factor 
Employment 
Health 
Economic 
Education 
Housing 
Crime 
Transportation 
Power 
Units 
Jobs 
Hospital bed-years 
Millions of dollars 
Children 
Households 
Crime rate 
Traffic volume 
Megawatts 
Weight 
0.30 
.18 
.15 
.09 
.09 
.06 
.06 
.06 
The impacts of each plan are shown for these factors in Table 58 
under the heading "Impact Quantity." These impacts are then translated 
to a scale of social well-being (SWB), ranging from -100 to 100, as 
shown under the heading "SWB Level." In order to reflect the importance 
of each impact category, the SWB levels are then multiplied by the factor 
weights to produce the "Weighted SWB Scores." These scores, both posi-
tive and negative, are added to produce an "Overall SWB Score" for each 
alternative. 
The Fifth Water Pumped Storage Al ternative exhibits the greatest 
net social benefit (net weighted SWB score = 8.4) for any plan. Employ-
ment is the most important factor (29.0) and may be considered one of 
two major social benefits, the second of which is economic stimulus 
(14.0). Health represents the major adverse effect (-17.3), while edu-
cation (-8.9) and housing (-7.6) exhibit a moderate adverse effect. 
Crime (-3.1) and transportatian (-3.4) are minor adverse effects while 
power (5.7) provides a moderate social benefit. 
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Factor 
EmploymentY 
Health~/ 
Economicil 
Educatioll~/ 
Housin~/ 
Crime!.'/ 
Trans~ortation!!/ 
Power_/ 
Overall swa!/ 
EmploymentY 
HealthY 
Economic.Y 
Educatioll~/ 
Housin~/ 
CrilDe!J 
Trans~ortation!!/ 
Power~./ 
Overall swa!/ score 
EmploymentY 
HealthY 
EconOmic.Y 
Educatiol\~/ 
Housin~ 
Crime!J 
Trans~ortat1on!!/ 
power_/ 
Overall SWB.!/ score 
EmploymentY 
HealthY 
EconOmic.if 
Educatiol\~/ 
Housin~/ 
Crime!.! 
Trans~ortat1ol\~/ . 
power_/ 
Overall SWa.!/ 
EmploymentY 
Health~/ 
EconomicY 
Education~/ 
Housin~/ 
Crime!."/ 
Trans~ortat101l!!/ 
Power_/ 
Overall swaY 
Normalized 
weight 
0.30 
.18 
.15 
.09 
.09 
.06 
. 06 
.06 
0.30 
.18 
.15 
.09 
.09 
.06 
.06 
.06 
0.30 
.18 
.15 
.09 
.09 
.06 
.06 
. 06 
0 . 30 
.18 
.15 
.09 
.09 
.06 
. 06 
.06 
0.30 
. 18 
.15 
.09 
.09 
.06 
.06 
.06 
Table 58 
Evaluation of SWa.!/ impacts 
Impact swa!.l Weighted 
quantity level SWa.!/ score 
No Action 
0 -0---
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
Sixth Water Flow Through 
14,370 28 . 7 8.6 
17 -34 .0 -6.1 
97 . 2 32.4 4.9 
590 -49 . 2 -4.4 
2,972 -1.9 - . 2 
70 -13.8 -.8 
1,212 -13 . 9 - . 8 
166 . 2 13.9 .8 
2.0 
Fifth Water Pumj!ed Storage 
39,170 96.7 29.0 
48 -96.0 -17.3 
280.4 93.5 14.0 
1,193 -99.4 -8.9 
8 , 568 -83.9 -7.6 
142 -51. 7 -3 . 1 
2,728 -56 . 2 -3.4 
1,147 95.6 5.7 
8.4 
Sixth Water Pumj!ed Storage 
26,165 52.3 15.7 
32 -64 . 0 -11.5 
187.4 62.5 9.4 
1,065 -88.7 -7.9 
5,728 -18 . 3 -1.6 
126 -34.7 -2.1 
2,432 -39.2 -2 . 4 
423 35.3 2 . 1 
1.7 
1964 DPR 
13,200 26-.4--- 7.9 
15 -30.0 -5 . 4 
89 29.7 4.5 
545 -45 . 4 -4.1 
2,722 -1.3 -.1 
64 -12.6 -.76 
1,200 -13.8 -.83 
133 11.1 .66 
1.9 
No Power 
AFFECTED ENVIRONMENT AND 
ENVIRONMENTAL CONSEQUENCES 
None 
None 
None 
None 
None 
None 
None 
None 
Social effect 
No social benefits 
Moderate social benefit 
Moderate adverse effect 
Moderate social benefit 
Moderate adverse effect 
Minor adverse effect 
Minor adverse effect 
Minor adverse effect 
Minor social benefit 
Minor social benefit 
The major social benefit for any plan or factor 
The major adverse effect for any plan or factor 
Major social benefit 
Moderate adverse effect 
Moderate adverse effect 
Minor adverse effect 
Minor adverse effect 
Moderate social benefit 
Moderate social benefit 
Major social benefit 
Major adverse effect 
Moderate social benefit 
Moderate adverse effect 
Minor adverse effect 
Minor adverse effect 
Minor adverse effect 
Minor social benefit 
Moderate social benefit 
Moderate social benefit 
Moderate adverse effect 
Moderate social benefit 
Moderate adverse effect 
Minor adverse effect 
Minor adverse effect 
Minor adverse effect 
Minor social benefit 
Minor social benefit 
0 . 30 6,310 12-.6--- 3.8 Employment3,/ Minor social benefit 
Healt~/ Minor adverse effect . 18 8 -16 . 0 -2 . 9 
.15 44.1 14 . 7 2.2 Economic.~/ Minor social benefit 
.09 270 -22.5 -2 Education~/ Minor adverse effect 
.09 1,350 - .1 0 Housin~/ No effect 
Crime!J No effect .06 32 - . 1 0 
. 06 612 -.1 0 Transportatiol\~/ No effect 
Power:!"! No effect .06 0 0 0 
Overall swa!/ score Minor social benefit 1.1 
1/ Social well-being. 
2/ Bureau of Reclamation projections for total direct, indirect, and other jobs from project construction. 
3/ Total hospital bed-years required, as determined by current population-bed ratio times total construction-related population 
influx. 
4/ Total project mat'erial, equipment, and labor costs, at 30 percent of construction costs . 
5/ Total community household projections. 
6/ Children of workers' school-age projections for year of maximum impact. 
7/ 1982 Utah County crime rate for year of maximum impact adjusted for population increase. 
S/ Traffic volume based on employment projection for year of maximum impact times multiplier of 0 . 80. 
2,./ Projected megawatts of power generated. 
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The Sixth Water Flow Through Alternative exhibits the second high-
est net social benefit (net weighted SWB score = 2.0) which is approxi-
mately 24 percent as great as Fifth Water Pumped Storage Alternative. 
The most significant social benefit for the Sixth Water Flow Through is 
employment (8.6); the most significant adverse effect is health (-6.1). 
Economic stimulus is also a moderate social benefit (4.9), while educa-
tion (-4.4) is a moderate adverse effect. Housing (-0.2), crime (-0.8), 
transportation (-0.8), and power (0.8) would only be slightly affected. 
The 1964 DPR and Sixth Water Pumped Storage Alternatives are quite 
similar in their social consequences to the recommended plan. Their net 
weighted SWB scores are almost identical (1.7 for the Sixth Water Pumped 
Storage and 1.9 for the 1964 DPR Alternative). For both plans, employ-
ment and economic stimulus would produce moderate social benefits, while 
health would produce a moderate adverse effect. In addition, both plans 
would produce about the same magnitude of social effect. 
The No Power Alternative exhibits only a small social benefit for 
the project area (net weighted SWB score = 1.1). All of the individual 
factors would pr.oduce either minor social benefits or minor adverse 
effects. Since the magnitude of social effect is only 1.1,. or 13 percent 
that of Fifth Water, the amount of social change directly attributable 
to the project would be minimal. 
In conclusion, the Fifth Water Alternative would have the greatest 
magnitude of social effect and produce also the highest level of social 
benefits. It would also produce the single greatest adverse impact (on 
the provision of public health) and the single greatest social benefit 
(employment). The recommended plan, by comparison, would have the 
second greatest magnitude of social effects and also the second greatest 
level of net social benefits. The 1964 DPR and Sixth Water Pumped Stor-
age Alternatives are roughly similar in their social consequences while 
the No Power Alternative would produce comparatively few benefits. 
A monitoring program would be established to measure and analyze 
social and economic effects that may arise during construction of the 
project. The program would provide the opportunity to objectively assess 
the changes induced by project construction, as well as provide a basis 
for interacting with the local communities to cope with any problems. 
Grazing 
Existing conditions 
Livestock grazing is a long-established industry in Utah County. 
This land use is socially and economically tied to the agrarian popula-
tion. Grazing on ·national forest land during the summer is considered 
an integral part of livestock operations in the Diamond Fork area. 
The Diamond Fork area is part of the Uinta National Forest and is 
managed by the Forest Service as a multiple-use area. Livestock grazing 
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in the Diamond Fork drainage is divided into two allotments--Billies 
Mountain and Diamond Fork. 
The Billies Mountain allotment covers 2,744 acres and is bounded by 
private land owned by M. D. Childs, Inc . A permit for 150 cattle is held 
by M. D. Childs for this allotment. The Billies Mountain management sys-
tem consists of grazing the entire allotment early the first year and 
late the second year, followed by a rest the third year. 
The Diamond Fork allotment consists of 115,198 acres, including 
3,628 acres of private land inside the national forest boundary. A 
permit for 2,409 cattle with a grazing season of June 6 to September 30 
is held by the Spanish Fork Livestock Association, which includes about 
70 members. Some of the Association's cattle also graze an area known as 
Strawberry Pastures for approximately 750 animal-unit months (AUM's) each 
year. The cost for Livestock Association wages and other expenses for 
1982 was $51,000. The present grazing system on Diamond Fork consists of 
alternating use of three separate units. One unit is grazed from early 
June until August 20 (seed ripe time), another unit is grazed during late 
summer and fall, and the third unit is rested from grazing use. 
Total livestock use permitted for the Diamond Fork and Billies 
Mountain allotments and Strawberry Pastures is 12,114 AUM's. Grazing 
permits are issued to the Spanish Fork Livestock Association and M. D. 
Childs, Inc., for 10-year terms. 
Environmental impacts 
RECOMMENDED PLAN 
Construction and operation of the recommended plan would have con-
siderable impact on livestock management. The proposed Monks Hollow 
Reservoir, with 343 surface acres, would inundate the Spanish Fork Live-
stock Association herder camps and corral and block the main artery for 
trailing cattle to various grazing units during the summer and fall. 
In total, approximately 760 acres of grazing land would no longer be 
available for that purpose. Conflict between livestock grazing manage-
ment and project-induced recreation use is expected. This conflict 
would be significant in lower Diamond Fork Canyon below Monks Hollow 
Dam. Syar and Sixth Water Reservoirs would have only negligible effects 
on livestock management. 
Project construction activities would change traditional livestock 
trailing patterns. Provisions for moving livestock through or around 
these activities would be needed. The safety hazard created along travel 
routes with increased traffic created by the project would be a major 
concern to the traveling public and stockmen. Competition between live-
stock and big game for forage is expected to increase slightly because of 
a loss of big game winter range created by the project. Use of land for 
dams, reservoirs, and other project features represents an irreversible 
commitment of a resource, since the land would no longer be available for 
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the production of forage for livestock. The loss of 570 AUM's might be 
absorbed within the present grazing system or be mitigated by additional 
grazing capacity through land adjustment (i.e., wildlife mitigation 
lands.) • 
Actions that could be taken to reduce the impact created by the 
project on the range program include (1) replacement or relocation of 
facilities such as fences, cattleguards, livestock trails, access roads, 
camp locations, and corrals; (2) revegetation of vegetative types which 
have the potential to produce additional forage for either livestock or 
wildlife; (3) development of additional water to make existing forage 
more available to cattle; and (4) revision of the present allotment 
grazing management system. There may also be opportunities to upgrade 
the use of other resources (such as reseeding areas disturbed by con-
struction) in conjunction with required changes in livestock management 
brought about by the pro j ect. The specifics of such actions would have 
to be addressed as project decisions become more definite. 
Under the recommended plan, expenses to the permittee would increase 
by about 80 percent for riding, labor, herding, trucking, and secretary 
fees. Fence and corral repair costs would increase somewhat. A signifi-
cant capital expenditure would be required for trails, fences, cattle-
guards, and rider camps. Costs of Forest Service range administration 
and noxious weed control would increase from annual expenditures of 
$24,000 to about $46,800. 
OTHER ALTERNATIVES 
The Fifth Water Pumped Storage Alternative would result in the loss 
of about 1,400 acres of grazing land and would result in a reduction in 
grazing of about 1,050 AUM's. In addition to the impacts from Monks 
Hollow Reservoir described for the recommended plan, the proposed 560-
surface-acre Fifth Water Reservoir would inundate the Rays Valley Pas-
ture, which has historically been used in the fall to gather and hold 
cattle until herds are large enough to make several drives off the na-
tional forest. Conflict between grazing management and project recrea-
tion use would be significant below Monks Hollow Dam and near Fifth 
Water Reservoir. 
The Sixth Water Pumped Storage Alternative would result in a perma-
nent reduction of about 740 acres of grazing land, the same as for the 
recommended plan. The reduction in grazing would be approximately 550 
AUM's. The inclusion of Monks Hollow Dam and Reservoir would result in 
the same management concerns as the recommended plan. The 1964 DPR Al-
ternative would result in a loss of 820 AUM's from construction of phys-
ical features. The management of the grazing allotments would be essen-
tially unchanged from the present program as administered by the Forest 
Service. The No Power Alternative would have the least impact on the 
livestock grazing management system. With the buried Diamond Fork Pipe-
line extending down Sixth Water and Diamond Fork Canyons, conditions 
would be about the same as at present, with a loss of only 110 AUM's. A 
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fence would need to be constructed down the Sixth Water drainage to re-
place the natural barrier of high f lows in Sixth Wate r "Creek a nd Diamond 
Fork. 
Electrical Energy 
The following information has been summarized from a report prepared 
by Western25 in its capacity as a cooperating agency for the Di amo nd Fo r k 
Power System. The description of pertinent existing environmental f ac-
tors for the power ge~eration alternatives has been integrated into the 
information presented for all of the significant environmental aspect s 
expected to be influenced by the project. 
Criteria for selecting routing options 
Several routing options were evaluated for each of the Diamond Fork 
Power System alternatives--reflecting the concerns of the Bureau o f 
Reclamation, the Forest Service, and Western Area Power Administration. 
As the Fo~est Service manages most of the land in the Diamond Fork area, 
that agency was concerned with visual quality near planned and developed 
recreation areas. The Forest Service was also concerned with potential 
disturbances to vegetation, wildlife, and soils resulting from the con-
struction, operation, and maintenance of the transmission system. In 
addition to these environmental considerations, Western and Reclamation 
were concerned with access to the transmission corridors for construc-
tion, opera~ion, and maintenance and with the cost of these activitie s. 
Several alternative corridors were proposed by the involved agencies. 
The corridors were divided into segments for comparison 'purposes. With 
the above mentioned concerns, the Bureau of Reclamation, the Forest 
Service, and Western Area Power Administration selected the following 
criteria for the comparison of these segments. 
MILES OF LINE 
The number of miles of line in each segment was totaled, and this 
figure was used as a rough measure of cost and of general environme ntal 
impact. All else being equal, the longer the line, the more costly the 
construction, operation, and maintenance activities would be, and t h e 
more impact the line would have on the environment. 
VISUAL 
The total length of line in each segment which would pass t hrough 
areas not seen from major travel routes was used as a measur e o f v i sual 
impact. Visual impacts were the greatest concern of the Forest Service, 
and therefore were carefully considered in the comparison of t h e a lter -
native corridors. 
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A qualitative judgment of the availability of existing roads and 
trails in each segment was used to develop a rating of poor, fair, good, 
or excellent. Even though portions of the line are planned to be con-
structed by helicopter, limited access would still be needed in the 
future for maintenance. 
STREAM CROSSINGS 
The number of permanent streams crossed per segment was considered 
in the evaluation. Riparian communities associated with these streams 
are important because of their scarcity in the arid west. They are 
often diverse vegetative communities and provide habitat for many wild-
life species. The number of streams crossed is, therefore, a measure of 
the potential impacts to vegetation and wildlife. 
ACRES OF DISTURBANCE TO VEGETATION 
An estimate of the number of acres of vegetation which would need 
to be removed in order to construct and operate the line was made for 
each segment. This is a measure of the potential impacts to streams re-
sulting from erosion, as well as losses of vegetation and wildlife habi-
tat. 
SPECIAL CONSIDERATIONS 
Special consideration was given areas such as developed or proposed 
recreation areas, raptor nesting areas, and identified cultural resource 
sites. An attempt was made to avoid these locations. 
Environmental consequences 
of transmission facilities 
The main impacts from transmission facilities to the interconnected 
transmission system would result from construction rather than operation. 
The primary impacts are clearing of trees from the powerline corridors 
with a consequential loss of some wildlife habitat; visual changes from 
tree removal and the installation of steel towers or wooden poles; damage 
to streambanks, riparian habitat, and water quality from stream cross-
ings; additional removal of vegetation from construction of access roads; 
and the potential for damage to archeological resources. These impacts 
can generally be avoided by implementation of Western's standard mitiga-
tion procedures, which are listed in Attachment 5. 
Western Area Power Administration, in cooperation with the Forest 
Service, the Bureau of Reclamation, and other governmental agencies, 
studied several options for switchyard sitings and transmission line 
alinements for each Diamond Fork Power System alternative in order to 
determine which alternative would be the most economically and environ-
mentally acceptable. Based on an evaluation of impacts, a preferred 
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powerline corridor and switchyard site was identified for each project 
alternative. Only impacts from the preferred options are described 
herein. 
RECOMMENDED PLAN 
With the recommended plan, five powerplants would be linked to the 
interconnected transmission system. Power from the Syar and Monks Hollow 
plants would be carried to the Rays Valley Substation and Dyne plant, 
respectively, over two 13.8-kV lines. Two 138-kV lines would connect 
the Sixth Water and Dyne plants to the substation and two 138-kV lines 
would connect the substation to the interconnected transmission system 
(Figure 5). A separate 46-kV line would connect the Diamond Fork plant 
to the interconnected system. 
The preferred transmission line alinements for this plan have been 
designed to have relatively low visual impact. About 4 miles of the 
total 19-mile line would not be visible from roads, and care was taken 
to insure that most of the remaining line would not be visible on the 
skyline. Steel towers would be darkened and conduct,ors would be non-
reflecting. There would be selective vegetative clearing, mainly of 
trees, from about 70 acres within the corridor right-of-way of which 
less than 2 acres would be riparian habitat. Less than 27 acres would 
be totally cleared for the switchyards and substations. No new access 
roads would be built, since Western has agreed to use helicopter con-
struction methods in locations not accessible by existing roads and 
trails. The corridor would span six streams, but since there would be 
no road crossings and structures would be kept away from streambanks, 
accelerated soil erosion into these watercourses would be ' minimal. 
Impacts to the fishery and wildlife resources, including endangered 
species, are included in analyses presented previously in this chapter. 
As indicated above, there would be no measurable effect on fisheries, 
because streams would be largely undisturbed. Wildlife impacts would be 
minor, since only trees that might interfere with powerlines would be 
removed and acreage cleared for the switchyards would be small. Sensi-
tive areas would be avoided during wildlife breeding seasons. Tree re-
moval would mostly affect nesting and roosting birds but, since there 
is an abundance of this habitat type in the vicinity, the impact to popu-
lations would be minor. The transmission line structures would be de-
signed to preclude electrocution of large raptors. Western would con-
sult with the Utah Division of Wildlife Resources to coordinate construc-
tion activities to minimize stress on big game during the winter and 
during the fawning and calving seasons and to minimize disturbances to 
nesting golden eagles. 
A cultural resources survey of the corridor and switchyard sites 
has not yet been carried out because specific locations have not been 
identified. Detailed surveys of about 90 percent of other potential 
feature sites, however, have not revealed any significant archeological 
or historical resources requiring mitigation. The remaining sites will 
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be surveyed once specific locations have been identified. If signifi-
cant resources are discovered during construction, a mi tigation plan 
would be developed in consultation with the State Historic Preservation 
Off~cer and the Advisory Council on Historic Preservation. 
Impacts to recreation use would not be significant, nor would the 
effect on livestock use. Social and. economic impacts of these facilities 
were ~iscussed previously in this chapter. 
There would be some electrical effects produced by operation of the 
transmission facilities. These effects include noise, radio, and tele-
vision interference, electrostatic and electromagnetic influences, and 
the formation of ozone and nitrogen oxide. These impacts become more 
intense as the voltage level increases. The analyses prepared by Western 
show, however, that these impacts constitute nuisances rather than haz-
ards because of low levels of these effects and safety design standards. 
Noise from line hum and the hissing of random power discharges would 
be less than 31 decibels in rainy weather at a distance of about 200 
feet. This noise level would be less than the sound of rain falling. 
In fair weather, the noise level would be an inaudible 6 decibles. 
Radio and television interference would occur immediately adjacent to 
the powerlines, but since the line routings would avoid any residences, 
no interference is likely. 
The maximum electric field immediately beneath a l38-kV line would 
be less than 250 volts per meter at a point 1 meter above the ground at 
midspan between two structures. At the edge of the powerline right-of-
way, the electric field would be 375 volts per meter. No standards for 
electric fields from transmission lines have been established. Maximum 
steady state current emitted directly under a 138-kV line would be less 
than 1 milliampere, well below the 5-milliampere safety criterion estab-
lished by Federal regulation. This criterion is well below the level 
that could induce physiological harm and, hence, would not be a health 
hazard. Currents induced in nearby metallic objects such as parallel 
fencing would be minimized by using appropriate grounding techniques in 
accordance with national safety codes. 
Electrical fields around transmission lines produce small quantities 
of ozone and nitrogen oxides. About 90 percent of this product would be 
ozone. The national ambient air quality standard for ozone is 120 parts 
per billion. For the 138-kV line to be used in this project, the ground 
level ozone concentration would be less than 1 part per billion. 
OTHER ALTERNATIVES 
For these alternatives, facilities would be needed to transmit power 
from the various powerplants to the interconnected transmission system 
in Spanish Fork Canyon. 
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Vegetation (mostly trees) would be selectively cleared within trans-
mission corridors. Losses of riparian habitat would likely be less than 
2 acres. Less than 27 acres would be completely cleared for the switch-
yards and substations. No new access roads would be built, since West-
ern has agreed to use helicopter construction methods in areas not 
accessible from existing roads and trails. The transmission corridors 
could span some streams but, since there would be no road crossings and 
structures would be placed away from streambanks, accelerated soil ero-
sion into these streams would be insignificant. 
Impacts to fish and wildlife resources, including threatened and 
endangered species, would be similar to those discussed for the recom-
mended plan. As indicated above, there would be no measurable disturb-
ance to fish habitat. Wildlife impacts would also be minor because 
clearing for powerlines would largely be limited to trees, and acreage 
cleared for switchyards would be small. Similar habitat is readily 
available nearby. Transmission line structures would be designed to 
prevent electrocution of large raptors. 
Impacts to recreation and livestock use would be minimal. Social 
and economic impacts of construction and use of these facilities would 
be similar to the recommended plan. 
The discussion of electrical effects for the recommended plan is 
also appropriate for these alternatives. 
Environmental consequences 
of distributing Diamond Fork Power 
Major transmission system modifications would not be necessary to 
distribute Diamond Fork power. Western is required by law to market 
power in a manner which will encourage its most widespread distribution 
at the lowest possible rates to consumers, consistent with sound business 
principles. The law also requires that preference be given to munici-
palit"ies, rural electric cooperatives, and other public entities. A 
market area is established which permits power to be widely distributed 
and economically delivered to organizations entitled to preference under 
the law. Power generated by CRSP and its participating projects, how-
ever, is first made available for CRSP project uses. The remaining 
power, which is the bulk of the power generated, is sold commercially 
to preference customers in the established market area as discussed 
above. For purposes of preliminary planning, Western has assumed that 
the new Diamond Fork power would be allocated to existing Northern Divi-
sion preference customers in the same proportion as they are currently 
receiving power from the CRSP system. Ac tual allocations, however, 
would be made by Western's Administrator after a public participation 
process is completed that considers various marketing alternatives and 
allocation methods. The allocation assumptions are a matter of conven-
ience and necessity for planning purposes but do not foreclose the seri-
ous consideration of other alternatives during the allocation process. 
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One of the marketing alternatives that will be consider ed i s. the possi-
bility of developing the Diamond Fork Power System in cooperat i on with • 
non-Federal entities. Under this concept, non-Federal entit ies, ei t he r 
individually or through consortiums, would fund part or a ll of the con-
struction of the power system. The extent of their financ ing would be 
based on their allocated rights to the power to be produced. Such a c-
tion could have an impact on Western's transmission respons i bili t y by 
decreasing the amount of power Western would transmit and market from 
the project. 
There would be few negative socioeconomic impacts which would re-
sult from the use of the power generated by the Diamond Fo r k Power Sys-
tem. As indicated in Chapter II, the power generated by the pr o jec t 
will not, by itself, be sufficient to satisfy the need s projected for 
1990 when a portion of the Diamond Fork power becomes available. There 
will be no excess power generated which could cause growt h ; the power 
will be used only to satisfy existing needs. Diamond Fork power would 
cause a positive socioeconomic impact by displacing expensive and pol-
luting fuel-powered generation with cheaper and nonpolluting hydroelec-
t .ric power. 
Recreation and Tourism 
Existing conditions 
Recreation is one of the major activities in the Diamond Fork area . 
The Uinta National Forest operates and maintains four camping and pic-
nicking areas along Diamond Fork (Figure 8). These areas a re Palmyra , 
Diamond Fork, Three Forks, and Hawthorn Campgrounds. Since the Diamond 
Fork area is near the populated Wasatch Front, recreation use in t hi s 
drainage is greater than in the more remote areas of the fore st . The 
most popular activities include camping, picnicki ng, fishi ng , hunting, 
and horseback riding. 
Diamond, Palmyra, Hawthorn, and Three Forks Campgrounds pr ovide 56 
single-family and 4 multiple-family camping units, 4 group-use areas, 
roads, restrooms, and other support facilities. These areas will acco~ 
modate up to 834 people. The recorded 1980 recreation use tha t occurred 
in the developed campground facilities totaled 104,400 recrea tion-days . 
Recreation use for dispersed activities such as viewing scene ry, snow-
mobiling, hiking, horseback riding, gathering forest products , swimmi ng, 
nature study, snow play, and skiing totaled 124,651 recreation-days i n 
the Diamond Fork area in 1980. 26 The existing recreation use i s expected 
to increase at a rate of 6 percent annually, according to t he Utah State 
Outdoor Recreation Plan. At this rate, recreation use would t otal 
460,895 recreation-days by 1992. 
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The Recreation Demand and Cost/Benefit for the CUP Diamond Fork 
System27 report prepared by the Forest Service in cooperation with the 
Bureau of Reclamation shows that in 1992 project-induced recreation use 
would be 13 percent higher than without the project. The without proj-
ect use was determined by projecting the 1980 recorded use to 1992. In 
1992 project-induced recreation use would total 60,400 recreation-days 
in the Diamond Fork area. The lower Diamond Fork area would account 
for 24,624 recreation-days at newly developed facilities and 35,764 
recreation-days would be in dispersed activities throughout the ,area. 
There would be no recreation at Syar and Sixth Water Reservoirs because 
of the limited access and steep slopes. 
The Forest Service has determined a maximum recreation capacity of 
1,380,000 recreation-days at dispersed recreation areas and 1,710,720 
recreation-days of developed recreation use at potential recreation sites 
in the Diamond Fork area. These figures were developed using the Uinta 
National Forest's "Grid Computer Program for Determining Developable 
Sites" and the Forest Service's computer program, "Recreation Opportu-
nities Spectrum for Dispersed Use." The project-induced recreation for 
the recommended plan would amount to 2 percent of this total. 
Recent recreation trends indicate that recreation use is occurring 
more often in areas near major population centers. The improved stream-
flows down Diamond Fork, Monks Hollow Reservoir, improved access roads, 
and additional recreation facilities to accommodate the public should 
provide a significant beneficial recreation impact in all respects 
except big game hunting. Improved access may increase hunting pressure, 
which may result in a lower success rate and reduced quality of the 
hunting experience. However, the number of animals harvested and the 
economic benefits would be greater than at present. 
OTHER ALTERNATIVES 
The Fifth Water Pumped Storage Alternative would provide a 22 per-
cent increase in recreation use expected without the project. Project-
induced recreation would be 100,400 recreation-days, including 24,624 
recreation-days at new facilities in the lower Diamond Fork area, 39,969 
recreation-days at Fifth Water Reservoir, and 35,764 recreation-days in 
dispersed activities throughout the area. 
The Sixth Water Pumped Storage and No Power Alternatives would re-
sult in essentially the same recreation uses and impacts as the recom-
mended plan. 
The 1964 DPR Alternative would result in a net loss of recreation 
opportunities. The high flows in Diamond Fork would force the Forest 
Service to close the existing Palmyra, Diamond Fork, and Three Forks 
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Campgrounds because of the hazardous waters. The anticipated recreation 
use and developed facilities at Hayes Reservoir would not compensate for 
the losses in recreation opportunities in the closed campgrounds. 
Cumulative Impacts 
The intent of NEPA in accounting for cumulative impacts is to ensure 
that, at some time in the compliance process, impacts that increase in 
effect through successive additions are evaluated. The Council on Envi-
ronmental Quality (CEQ) Regulations for Implementing the Procedural 
Provisions of the National Environmental Policy Act (40 CFR Parts 1500-
1508) gives guidance on how an agency should reasonably deal with this 
kind of impact. A critical element in the impact evaluation is whether 
or not the effects are truly cumulative; that is, do they increase in 
effect with each subsequent addition or are they aggregative and only 
constitute a totaling of incremental effects without a measurable in-
crease in intensity and/or scope. The latter impacts are often not 
cumulative because they lack common timing and/or geography. 
As explained earlier, the entire Bonneville Unit was evaluated in a 
programmatic Environmental Statement filed in August 1973. The program-
matic statement, bolstered by subsequent decisions, determined the basic 
plan for the unit. The basic decision to accept the resulting cumulative 
impacts of the unit was made at that time and need not be examined again 
in detail. 
The aspect of cumulative impact evaluation relative to the Diamond 
Fork Power System has received considerable attention. In the 1973 pro-
grammatic statement, discussions of both potential cumulative environ-
mental consequences from all of the Bonneville Unit component systems, as 
well as from all of the proposed units of the entire Central Utah Project 
were presented. The impacts discussed therein were for the most part 
aggregative in nature, being separated by timing and/or geography. Ex-
~eptions to this were impacts on endangered fishes and salinity in the 
Colorado River System. Specific procedures have been implemented to 
account for the cumulative impacts on these aspects. 
The Bureau of Reclamation is presently involved in Section 7 con-
sultation with the Fish and Wildlife Service under the Endangered Spe-
cies Act. Salinity impacts are studied and evaluated under the Colorado 
River Basin Salinity Control Act of 1974 and subsequent legislation in 
1980 (Public Law 96-375) that specifically authorized feasibility-level 
studies on 10 salinity units. In addition, for each major system of the 
Bonneville Unit and for each unit of the Central Utah Project to be com-
pleted subsequent to the enactment of NEPA, specific environmental 
statements wi·th mitigation and compensation plans have been or will be 
prepared to aid in current decisionmaking. 
The discussion of Bonneville Unit cumulative impacts included 
flows, fisheries, wildlife, esthetics, recreation, social and economic 
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c onditions, cultural r esources, land use patterns, water supplies, water 
quality, flood control, air quality, and use of pesticides. Secondary 
impacts were also considered. In addition, the impacts of each of the 
other units of the Central Utah Project (Vernal, Jensen, Upalco, Uintah, 
and Ute Indian) were summarized. That discussion also arrayed the, major 
impacts of all of the units in a single table. Subsequent studies and 
observations related to the units of the Central Utah Project have not 
revealed any additional impacts beyond those previously identified. The 
ctUnulative discussion covering Reclamation activities for the entire 
Colorado River dealt with socioeconomic conditions, aquatic wildlife 
including endangered fishes, terrestrial wildlife, availability of 
water, and salinity. 
In a lawsuit settlement agreementll filed with the court April 20, 
1982, Reclamation agreed to prepare environmental impact statements on 
other Federal actions significantly affecting the quality of the human 
environment in the Colorado River Basin. The potential for cumulative 
synergistic impacts would also be considered. Expected impacts from the 
entire Bonneville Unit were incorporated into a cumulative impact analy-
sis in the Final Environmental Statement for the Municipal and Industrial 
System of the Bonneville Unit. Further, the site-specific impacts gen-
erated by the proposed Diamond Fork Power System would not be cumulative 
to the basin and need not be identified separately for analysis in this 
statement. 
Four major systems of the Bonneville Unit can be examined for cumu-
lative impacts. The Strawberry Collection System (NEPA compliance in 
1973) is located in the Uinta Basin; therefore, its impacts would be 
isolated from the three systems to be located in the Bonneville Basin. 
Timing would also be different, since collection system impacts are 
presently occurring and the impacts of the other systems have not mate-
rially begun. 
NEPA compliance for the Municipal and Industrial System was attained 
in 1979. Environmental impacts of this action would mostly be confined 
to Wasatch, Salt Lake, and north Utah Counties, again providing a geo-
graphical barrier to synergistic effects. Depending on construction 
schedules, impacts may be further isolated by timing differences. 
The environmental consequences of the Diamond Fork Power System 
would mainly be confined to central and south Utah County and dispersed 
throughout the CRSP marketing area. Again, incremental effects would not 
be truly cumulative. Synergistic impacts could result from the combined 
effects of the Diamond Fork Power System and the Irrigation and Drainage 
System because of the geography and timing overlap. This potential will 
be evaluated in the site-specific Environmental Impact Statement for the 
I&D System scheduled for 1985. 
II Environmental Defense Fund vs. Broadbent, Court Action No. 78-
1135. -
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In summary, a detailed evaluation of potential cumulative impacts 
relative to the Diamond Fork Power System would not be meaningful and 
useful in current decisionmaking. This conclusion is based on detailed 
analyses already made, issues already decided based on the 1973 program-
matic statement for the Bonneville Unit, and recognition that most of 
the environmental consequences from the major unit systems do not have 
sufficient commonality of timing and geography to constitute bona fide 
cumulative impacts under the definitions promulgated in the Council on 
Environmental Quality (CEQ) regulations. 
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Thistle land slide, 14, 21, 92, 181-182. 
Threatened species (see also endangered species), 46, 98, 172, 173. 
Tourism (see recreation) 
Transmission facilities, S-4, S-5, S-9, 9, 10, 23, 33, 34, 36, 39, 43, 
44, 53, 59, 60, 62, 69, 72, 74, 78, 82, 84, 205-209. 
Transportation, 195-196, 197-198, 199. 
Tunnels, S-2, S-4, S-5, 4, 22, 30, 32, 50, 53, 56, 62, 68, 72, 77, 78, 
82, 88, 89. 
Vectors, 173-174. 
Vegetation, S-6, 13, 14, 39, 42, 43, 44, 50, 64, 75, 85, 98, 107-111. 
Wasatch Front, 19. 
Waste material disposal, 50. 
Water quality, S-6, S-8, 1, 13, 21, 41, 42, 43, 45, 46, 64, 65, 75, 85, 
86, 90, 98, 99, 122-142. 
Water supply ~nd use, S-6, 4, 7, 8, 15, 22, 113-122. 
Wetlands, S-6, 1, 46, 65, 75, 86, 111-113. 
Wildlife and wildlife measures, S-4, S-5, S-6, S-8, S-9, 10, 14, 20, 26, 
36, 38, 39, 46, 48, 49, 54, 62, 64, 68, 69, 74, 75, 78, 85, 89, 92, 93, 
98, 165-172. 
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DISTRIBUTION LIST 
Copies distributed by Commissioner's Office, Washington, DC 
Advisory Council on Historic Preservation 
Department of Agriculture 
Department of Army 
Departm~nt of Commerce 
Department of Energy 
Department of Health and Human Services 
Department of Housing and Urban Development 
Department of the Interior 
Bureau of Indian Affairs 
Bureau of Land Management 
Bureau of Mines 
Fish and Wildlife Service 
Geological Survey 
National Park Service 
Department of Labor 
Department of Transportation 
Environmental Protection Agency 
Federal Energy Regulatory Commission 
Congressional delegation 
Honorable E. Jake Garn, United States Senate 
Honorable James Hansen, House of Representatives 
Honorable Orrin G. Hatch, United States Senate 
Honorable Dan Marriott, House of Representatives 
Honorable Howard C. Nielsen, House of Representatives 
Copies distributed by Upper Colorado Regional Office, Salt Lake City, 
Utah 
Federal 
Department of Agriculture 
Forest Service, Douglas, Flagstaff, Phoenix, Prescott, 
Springerville, Tucson, and Williams, Ariz. 
Forest Service, Carbondale, Delta, Durango, Fort Collins, 
Glenwood Springs, Gunnison, Leadville, Monte Vista, Pueblo, 
Rifle, and Steamboat Springs, Colo. 
Forest Service, Albuquerque, Alamogordo, Santa Fe, Silver City, 
Taos, and Tijeras, N. Mex. 
Forest Service, Ogden, Provo, and Spanish Fork, Utah 
Forest Service, Cody, Jackson, Laramie, and Sheridan, Wyo. 
Soil Conservation Service, Midvale, Provo, Salt Lake City, Utah 
Department of the Army 
Corps of Engineers, Sacramento, Calif. 
Corps of Engineers, Salt Lake City, Utah 
White Sands Missile Range, White Sands, N. Mex. 
' Department of Energy 
Western Area Power Administration, Golden and Loveland, Colo. 
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Federal (Continued) 
Western Area Power Administration, Salt Lake City, Utah 
Western Area Power Administration, Boulder City, Nev. 
General Services Administration, Salt Lake City, Utah 
Department of the Interior 
Bureau of Indian Affairs, Coolidge, Ariz. 
Bureau of Land Management, Marana and Phoenix, Ariz. 
Bureau of Land Management, LaJunta, Denver, and Montrose, Colo. 
Bureau of Land Management, Albuquerque, Carlsbad, Farmington, 
Las Cruces, Roswell, Socorro, Santa Fe, and Taos, N. Mex. 
Bureau of Land Management, Cedar City, Escalante, Fillmore, 
Hanksville, Kanab, Moab, Monticello, Price, Richfield, 
Salt Lake City, St. George, and Vernal, Utah 
Bureau of Land Management, Buffalo, Casper, Cheyenne, Cody, 
Kemmerer, Lander, Newcastle, Pinedale, Rawlins, Rock Springs, 
and Worland, Wyo. 
Bureau of Mines, Salt Lake City, Utah 
Fish and Wildlife Service, Denver, Colorado; Albuquerque, 
N. Mex.; and Salt Lake City, Utah 
Geological Survey, Denver, Colo.; and Salt Lake City, Utah 
National Park Service, Denver, Colo.; and Salt Lake City, Utah 
Office of the Regional Solicitor, Salt Lake C~ty, Utah 
Special Assistant to the Secretary, Denver, Colo. 
Environmental Protection Agency, Denver, Colo. 
Public Health Service West, Salt Lake City, Utah 
State 
Honorable Scott M. Matheson, Governor, State of Utah, 
Salt Lake City, Utah 
Lieutenant Governor, State of Utah, Salt Lake City, Utah 
Attorney General, Salt Lake City, Utah 
Arizona Game and Fish Department, Phoenix, Ariz. 
Bureau of Water Pollution Control, Salt Lake City, Utah 
Colorado Division of Wildlife, Denver, Colo. 
Colorado River Board of California, Los Angeles, Calif. 
Colorado River Commission of Nevada, Las Vegas, Nev. 
Department of Development Services, Salt Lake City, Utah 
Department of Environmental Health, Salt Lake City, Utah 
Department of Natural Resources, Salt Lake City, Utah 
Department of Transportation, ' Salt Lake City, Utah 
Division of Parks and Recreation, Salt Lake City, Utah 
Division of State Lands, Salt Lake City, Utah 
Division of Water Resources, Salt Lake City, Utah 
Division of Wildlife Resources, Salt Lake City and Springville, 
Utah 
Natural Resource and Transportation Coordinator, Salt Lake City, 
Utah 
New Mexico Department of Game and Fish, Santa Fe, N. Mex. 
State Planning Coordinator, Phoenix, Ariz.; Denver, Colo.; 
Santa Fe, N. Mex.; Cheyenne, Wyo.; and Salt Lake City, Utah 
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State (Continued) 
State Preservation Archaeologist, Utah State Historical Society, 
Salt Lake City, Utah 
Utah Geological and Mineral Survey, Salt Lake City, Utah 
Utah Lake State Park, Provo, Utah 
Utah State Engineer, Salt Lake City, Utah 
Utah State Office of Legi$lative Research, Salt Lake City, Utah 
Wyoming Game and Fish Department, Cheyenne, Wyo. 
State Legislators, Local 
Honorable Carl D. Anderson, Utah Senate, Orem, Utah 
Honorable Richard L. Ellertson, Utah House of Representatives, 
Orem, Utah 
Honorable Neal B. Evans, Utah House of Representatiaves, 
American Fork, Utah 
Honorable Willard H. Gardner, Utah House of Representatives, Provo, 
Utah 
Honorable A. Dean Jeffs, Utah Senate, Orem, Utah 
Honorable Joseph A. Jenkins, Utah House of Representatives, Provo, 
Utah 
Honorable William N. Jones, Utah Senate, Alpine, Utah 
Honorable Lavinia Ludlow King, Utah House of Representatives, 
Spanish Fork, Utah 
Honorable Donald R. LeBaron, Utah House of Representatives, 
Highland, Utah 
Honorable Richard T. Maxfield, Utah House of Representatives, Provo, 
Utah 
Honorable Leroy T. McAllister, Utah House of Representatives, Orem, 
Utah 
Honorable Eldon A. Money, Utah Senate, Spanish Fork, Utah 
Honorable James R. Moss, Utah House of Representatives, Orem, Utah 
Honorable W. · R. Phelps, Utah House of Representatives, Payson, Utah 
Honorable Paul Rogers, Utah Senate, Orem, Utah 
Honorable Karl N. Snow, Jr., Utah Senate, Provo, Utah 
Honorable Don R. Strong, Utah House of Representatives, Springville, 
Utah 
Libraries 
Harold B. Lee Library, Brigham Young University, Provo, Utah 
Marriott Library, University of Utah, Salt Lake City, Utah 
Merrill Library, Utah State University, Logan, Utah 
Nightingale Memorial Library, Salt Lake City, Utah 
Orem City Library, Orem, Utah 
Provo Public Library, Provo, Utah 
Salt Lake City Public Library, Salt Lake City, Utah 
Spanish Fork Library, Spanish Fork, Utah 
Sprague Library, Salt Lake City, Utah 
Springville City Library, Springville, Utah 
Weber State College Library, Ogden, Utah 
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News Media 
Manager, Associated Press, Salt Lake City, Utah 
Editor, Central Utah Journal, Orem, Utah 
. Environmental 'Editor, Deseret News, Salt Lake City, Utah 
Manager, KWCR Radio, Ogden, Utah 
Editor, Provo Daily Herald, Provo, Utah 
Environmental Editor, Salt Lake Tribune, Salt Lake City, Utah 
Editor, Springville Herald, Springville, Utah 
Power Interests 
American Hydroelectric Development Corporation, San Jose, Calif. 
Anaheim Public Utilities Department, Anaheim, Calif. 
Arizona Power Authority, Phoenix, Ariz. 
Arizona Public Service, Phoenix, Ariz. 
Bountiful City Light & Power, Bountiful, Utah 
Brigham City Power, Brighm City, Utah 
Center Municipal Utility Board, Center, Colo. 
Colorado River Energy Distributors Association, Albuquerque, 
N. Mex. 
Colorado-Ute Electric, Montrose, Colo. 
Deseret G & T Cooperative, Sandy, Utah 
Glenwood Springs Electric System, Glenwood Springs, Colo. 
Heber Light & Power, Heber City, Utah 
Intermountain Consumer Power Association, Sandy, Utah 
Intermountain Power Agency, Murray, Utah 
Lehi Power Department, Lehi, Utah 
Moon Lake Electric Association, Roosevelt, Utah 
Murray City Power, Murray, Utah 
Nephi City Power, Nephi, Utah 
Nevada Power Company, Las Vegas, Nev. 
Northeast Plains Power Association, Ft. Morgan, Colo. 
Pacific Power & Light Company, Portland, Oreg. 
Payson City Corporation, Payson, Utah 
Plains Electric Generation & Transmission Company, Albuquerque, 
N. Mex. 
Power Department, Provo Utilities Office, Provo, Utah 
Public Service Company, Denver, Colo. 
Public Service Company of New Mexico, Albuquerque, N. Mex. 
Salem City and UMPA, Spanish Fork, Utah 
Salt River Project, Phoenix, Ariz. 
Southern California Edison Company, Rosemead, Calif. 
Southwest Utah Co-op Power Federation, Enterprise, Utah 
Southwest Utah Power Federation, Parowan, Utah 
South West Utah Power Federation, Salt Lake City, Utah 
Spanish Fork Power & Light Company, Spanish Fork, Utah 
Springville Power & Light Company, Springville, Utah 
Swisher Electric Co-op, Inc., Tulia, Tex. 
Tri-State Generation & Transmission Association, Denver, Colo. 
Tucson Gas & Electric Company, Tucson, Ariz. 
Utah Associated Municipal Power Systems, Sandy, Utah 
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Power Interests (Continued) 
Utah Municipal Power Agency , Springville, Utah 
Utah Power & Light Company, Salt Lake City, Utah 
Western Electric Corporation, Denver, Colo. 
Wyoming Municipal Power Agency, Lusk, Wyo. 
Wyoming Rural Electric Association, Casper, Wyo. 
Local Agencie s and Private Associations 
Mayor, City of Alpine , Alpine, Utah 
American Fisheries Society, Salt Lake City, Utah 
American Wilderness Alliance, Denver, Colo. 
Associated General Contractors, Salt Lake City, Utah 
Audubon Socie ty, Orem, Utah 
Boettcher & Company, Salt Lake City, Utah 
Brigham Young University, Civil Engineering Department, Provo, Utah 
Central Utah Water Conservancy District , Orem, Utah 
Citizens Committee to Save Our Canyons, Salt Lake City, Utah 
Clear Creek County Commission, Georgetown, Colo. 
Council on Utah's Resources, Salt Lake City, Utah 
DeBaca County Commission, Fort Sumner, N. Mex. 
Defenders of Our Utah Streams & Environment, Salt Lake City, Utah 
Defenders of The Outdoor Heritage, Salt Lake City, Utah 
Eagle County Commission , Eagle, Colo. 
Engineering-Science, Alpine, Utah 
Environmental Defense Fund , Boulder, Colo. 
Environmental Policy Center, Washington, DC 
Eyring Research Institute, Provo, Utah 
Escalante Wilderness Committee, Salt Lake City, Utah 
City of Farmington, Farmington, N. Mex. 
Federation of Fly Fishermen, Salt Lake City, Utah 
Friends of the Earth, Colorado Springs, Colo. 
Harrison Western Corporation, Lakewood, Colo. 
High Line Canal Company, Payson, Utah 
Intermountain Water Alliance, Salt Lake City, Utah 
ISSUE, Moab Chapter, Moab, Utah 
I.W.L.A. Monte Cristo Chapter, Salt Lake City, Utah 
League of Women Voters, Salt Lake City, Utah 
Mayor, City of Lehi, Lehi, Utah 
Los Alamos County Commission, Los Alamos, N. Mex. 
Luna County Commission, Deming, N. Mex. 
Maricopa Water District, Peoria, Ariz. 
Mayor, City of Mapleton , Mapleton, Utah 
Metropolitan Water District of Orem, Orem, Utah 
Metropolitan Water District of Pleasant Grove-Lindon, Pleasant 
Grove, Utah 
Metropolitan Water District of Provo, Provo, Utah 
Metropolitan Water District of Salt Lake City, Salt Lake City, 
Utah 
Mountainlands Association of Governments, Provo, Utah 
National Parks and Conservation Association, Cottonwood, Ariz. 
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Local Agencies and Private Associat i ons (Continued) 
National Wildlife Feder ation, Boulder, Colo. 
Natural Resources Defense Council, Inc., Washington, D.C. 
Mayor, City of Orem, Orem, Utah 
Mayor, City of Pleasant Grove, Pleasant Grove, Utah 
Mayor, City of Provo, Utah 
Prudential-Bache Securities, Salt Lake City, Utah 
Robert Redford, Sundance Resort, Provo, Utah 
Mayor, City of St. George, St. George, Utah 
Mayor, City of Salem, Salem, Utah 
Mayor, City of Salt Lake , Salt Lake City, Utah 
Salt Lake County Commiss i on, Salt Lake City, Utah 
Salt Lake County Council of Governments, Bountiful, Utah 
Salt Lake County Development and Promotion Board, Salt Lake City, 
Utah 
Salt Lake County Flood Control and Water Quality, Salt Lake City, 
Utah 
Salt Lake County Health Department, Salt Lake City, Utah 
Salt Lake County Water Conservancy District, Salt Lake City, Utah 
Save Our Rivers Committee, West Bountiful, Utah 
Sierra Club, Legal Defense Fund, Denver, Colo. 
Sierra Club, Timpanogos Chapter, Provo, Utah 
Sierra Club, Utah Chapter, Salt Lake City, Utah 
Six County Commission Organization, Richfield, Utah 
Mayor, City of Spanish Fork, Spanish Fork, Utah 
Spanish Fork Livestock Association, Spanish Fork, Utah 
Spanish Fork River Commissioner, Spanish Fork, Utah 
Spanish Fork River Distribution System, Spanish Fork, Utah 
Mayor, City of Springville, Springville, Utah 
Strawberry Water Users Association, Payson, Utah 
Timpanogos Audubon Society, Spanish Fork, Utah 
Timpanogos Special Service District, Pleasant Grove, Utah 
Upper Colorado River Commission, Salt Lake City, Utah 
Utah Association of Counties, Salt Lake City, Utah 
Utah Audubon Society, Salt Lake City, Utah 
Utah Building Trades Council, Salt Lake City, Utah 
Utah Cattlemen's Association, Salt Lake City, Utah 
Utah Committee of Consumer Services, Salt Lake City, Utah 
Utah Congress Watch, Salt Lake City, Utah 
Utah County Commission, Provo, Utah 
Utah County Wildlife Federation, Payson, Utah 
Utah Environmental Center, Salt Lake City, Utah 
Utah Heritage Foundation, Salt Lake City, Utah 
Utah League of Cities and Towns, Salt Lake City, Utah 
Utah Nature Study Society, Salt Lake City, Utah 
Utah State University, Civil Engineering Department, Logan, Utah 
Utah Transit· Authority, Provo, Utah 
Utah Valley Industrial Development Association, Provo, Utah 
Utah Water Resources Council, Salt Lake City, Utah 
Utah Wilderness Association, Salt Lake City, Utah 
Utah Wildlife Federation, Salt Lake City, Utah 
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Local Agencies and Private Associations (Continued) 
W. F. Sigler & Associates, Inc., Logan, Utah 
Wasatch Front Regional Council, Bountiful, Utah 
Weber State College, Engineering Department, Ogden, Utah 
Weld County Commission, Greeley, Colo. 
Wellton Mohawk Irrigation & Drainage District, Wellton, Ariz. 
Western Land, Water & Power Cons., Salt Lake City, Utah 
Women's Legislative Council, Salt Lake City, Utah 
Mayor, Town of Woodland Hills, Salem, Utah 
Yuma County Commission, Wray, Colo. 
Land Owners and Interested Individuals 
Jay and Linda Allen, American Fork, Utah 
Charles R. Allred, Richfield, Utah 
Ralph Andrus, Spanish Fork, Utah 
Genevieve Atwood, Salt Lake City, Utah 
Thomas I. Baum, Heber City, Utah 
R. W. Beck & Associates, Phoenix, Ariz. 
Black and Veatch, Kansas City, Mo. 
Russ Bovaird, Cheyenne, Wyo. 
Leo Brady, Duchesne, Utah 
Burns & McDonnell, Kansas City, Mo. 
Carl Carpenter, Orem, Utah 
C-E/Neyrpic , Stamford, Conn. 
John Childs, Mapleton, Utah 
Don Christiansen, Alpine, Utah 
Dennis Clark, Orem, Utah 
Nancy Coburn, Payson, Utah 
Charles Crozier, Neola, Utah 
Dames & Moore, Salt Lake City, Utah 
J. W. Dansie, Spanish Fork, Utah 
Dr. Alten B. Davis, Ogden, Utah 
Fred J. Diamond, Springville, Utah 
George W. Diamond, Murray, Utah 
James L. Diamond, Springville, Utah 
Bob Disbrow, Spanish Fork, Utah 
John Dredge, Jr., Orem, Utah 
Duncan, Allen, and Mitchell, Washington, D.C. 
Barbara Foweles, Orem, Utah 
F. Bruce Gammon, Provo, Utah 
Roscoe R. Garrett, Nephi, Utah 
Alan Gaufin, Orem, Utah 
Dennis B. Goreham, Salt Lake City, Utah 
Mathias Gorham, Salt Lake City, Utah 
Glen Greenhalgh, Nephi, Utah 
Marc Haddock, American Fork, Utah 
Keith Hanks, Provo, Utah 
W. S. Hatch Co., Woods Cross, Utah 
James Hansen and Associates, Roseville, Calif. 
James C. Hansen, Springfield, Vt. 
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Land Owners and Interested Individuals (Continued) 
Timothy J. Harrison, Tucson, Ariz. 
Leo P. Harvey, American Fork, Utah 
Harza Engineering Company, Englewood, Colo. 
Robert B. Hilbert, Salt Lake City, Utah 
G. Marion Hinckley, Provo, Utah 
Leon Jensen, Goshen, Utah 
Al Johnson Construction, Minneapolis, Minn. 
Bruce A. Johnson, P.E., Boise, Idaho 
Bruce Kaliser, Salt Lake City, Utah 
James B. Lee, Salt Lake City, Utah 
Leeds and Northrup Co., Portland, Oreg. 
Dennis Lewis, Payson, Utah 
Lynn Ludlow, Orem, Utah 
Robert S~ Lynch, Phoenix, Ariz. 
Ronald McKee, Tridell, Utah 
Dave McMullin, Payson, Utah 
Joseph L. Moore, West Valley City, Utah 
Garth Morgan, Sandy, Utah 
George E. Morse', Provo, Utah 
John W. Mueller, Salt Lake City, Utah 
Kent Mueller, Springville, Utah 
J. Niel Nielson, Gunnison, Utah 
Joseph Novak, Salt Lake City, Utah 
Harry D. Opfar, Pleasant Grove, Utah 
John C. Patrick, Springville, Utah 
Robert Pruitt III, Salt Lake City, Utah 
David Rasmussen, Vernal, Utah 
Orlyn Reay, Salt Lake City, Utah 
Sandra Richardson, Orem, Utah 
Clyde Ritchie, Heber City, Utah 
Lyle M. Robinson, Tulia, Texas 
Saloman Brothers, Inc., New York City, N.Y. 
Paul T. Sant, Salt Lake City, Utah 
Seaward Construction Co. Inc., Portsmouth, N.H. 
Shirley M. Scott, Woodbridge, Va. 
Verlyn Shumway, Orem, Utah 
L. Y. Siddoway, Vernal, Utah 
Smith, Barney, Harris Upham & Co., Salt Lake City, Utah; and 
San Francisco, Calif. 
Strong & Mitchell, Attorneys at Law, Springville, Utah 
Clyde A. Swenson, Spanish Fork, Utah 
Tudor Engineering .Company, Denver, Colo. 
John M. U'ren, Salt Lake City, Utah 
Vranesh, Raisch, & Aron, Boulder, Colo. 
P. Waldo Warnick, Delta, Utah 
Stan Weber, Or em , Utah 
Hunter Weiler, Salt Lake City, Utah 
Melvin B. White, Bluebell, Utah 
Grant Whitehead, Springville, Utah 
Charles Wilson, Salt Lake City, Utah 
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Land Owners and Interested Individuals (Continued) 
Ronald S. Wilson, Fillmore, Utah 
Robert Winget, Provo, Utah 
Lynn R. Winterton, Roosevelt, Utah 
Don Wride, Spanish Fork, Utah 
Estel L. Wright, Salt Lake City, Utah 
Arthur Young, Salt Lake City, Utah 
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In formulating the Diamond Fork Power System, Reclamation obtained 
planning aid and evaluation of the system purpose from several Federal 
and State agencies, including the Western Area Power Administration, the 
Forest Service, the Fish and Wildlife Service, the Utah Division of 
Wildlife Resources, and the Utah State Historic Preservation Officer. 
Officials of Salt Lake and Utah Counties were also contacted. 
In preparing the Draft Environmental Statement, Reclamation received 
information from various Federal, State, and other agencies and organiza-
tions concerning the present environment and anticipated impacts of the 
system. The Forest Service and Fish and Wildlife Service provided plan-
ning information concerning possible impacts of the system and recom-
mended recreation and fish and wildlife mitigation plans,28 which Recla-
mation incorporated into its plan. The Fish and Wildlife Service also 
furnished information on what it felt would be the impacts of the system 
on endangered species. Western provided information on the transmission 
system and power marketing. Information on the geology and water quality 
of the system came from such agencies and organizations as the U. S. 
Geological Survey, Environmental Protection Agency, Brigham Young Univer-
sity, Mountainland Association of Governments, and the Eyring Research 
Institute of Provo, Utah. 
I~ accordance with 36 CFR 800, Protection of Historical and Cultural· 
Properties, consultation with the Utah State Historic Preservation Of-
ficer and Advisory Council on Historic Preservation has been completed 
for this project. Harbridge House, Inc., under contract with Reclama-
tion, provided a social and economic assessment of the area. Subsequent 
to that assessment, Reclamation conducted additional research in specific 
areas such as population, employment, public services, recreation, and 
land use. 
In order to address the public concerns and to keep the public in-
formed, Reclamation initiated a continuing public involvement program 
which has been in progress during the project's planning stage and which 
would continue during the development and construction phase. Beginning 
with the formation of an interagency planning team in September 1980, an 
intensive public involvement program has included public meetings, slide-
talk presentations, brochures, news releases to the media, and personal 
one-to-one contacts with individual citizens. Formal public meetings 
consisted of a presentation of the plan, followed by a question and 
answer session and a period of public discussion. 
In October 1981, a Notice of Intent to Prepare an Environmental 
Statement was published in the Federal Register and, subsequently, six 
environmental scoping meetings were held. In addition to scoping the 
Draft Environmental Statement, the meetings were held for the purpose of 
presenting the project alternatives and receiving public input. Another 
meeting was conducted for the purpose of discussing non-Federal partici-
pation in the project. About 40 non-Federal entities responded as being 
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interested. To provide additiona l opportunities for public involvement, 
five tours of project fea t ures were conducted for loca l community 
leaders, interested non-Federal power entities, environment a l groups, 
water user associations, and the general public . Major concerns emerging 
. from the meetings centered on elec t rical energy requi rements, road and 
transmission system alinements, and construction impacts on f ish and 
wildlife. Requests for increased recreational oppor tuni ties for stream 
and flatwater fishing and for . information concerning payment for prop-
erty acquisition were a lso received . 
The Draft Environmental Statement was released in J une 1983. Ap-
proximately 300 copies were distributed for review t o Feder al, State , 
and local agencies and to water-user organizat i ons, cons ervation 
groups, educational institutions, news media, and indi viduals. Copies 
were also made available for public inspection a t l ocal librari es and 
college and university librarie s. A par t i a l distribution l i st is in-
cluded in the appendix of this s t atement. Th i s list specifies agencies 
and organizations which received the draft statement and those who com-
mented on it. 
The review period began with publication of the notice of availa-
bility in the Federal Register of June 22, 1983 , and officially ended 
August 23, 1983. Written .comments r eceived after that da te, however , 
have been accepted and considered i n the preparation of this Final Envi-
ronmental Impact Statement. 
Formal public hearings were he ld July 26, 27, and 28, 1983, to re-
ceive comments on the Draft Environmental St atement. Notice of the hear-
ings was made in the Federal Register of June 22, 1983 . The hearings 
were held in Spanish Fork High School, Spanish Fork, Utah , July 26 at 
7 p.m.; in the Salt Lake City and Count y Building, Salt Lake City, Utah, 
July 27 at 9 a.m .; and in the Provo Ci ty Building , Provo, Utah, July 28 
at 7 p.m. The meetings adjourned at 7 : 30 p .m. , 9:45 a.m ., and 7:40 p.m., 
respectively, after all who wished had spoken. James A. Limb, an attor-
ney for the Department of the Interior, Salt Lake City, Ut ah , conducted 
the hearings. Assistant Regional Director, Weston J . Hi rschi, Upper 
Colorado Region, Salt Lake City, Utah, and Project Manager, P. Kirt 
Carpenter, Utah Projects Office, Provo, Utah, were present t o officially 
represent the Bureau of Reclamation and to receive testimony . 
A total of about 100 people attended the three hea rings. Oral 
testimony was presented by 12 persons. Following is a lis t of those 
testifying, in the order which they a ppeared at each hearing. 
Date and name 
July 26, 1983 
Milton Theobald 
Robert Phelps 
Donald Elliott 
Max Knight 
Represent ing 
St r awberry Water User s Association 
Ut ah Wildlife Fe deration 
We s tern Area Power Administration 
emp l oyee 
Springville Ci t y counci lman 
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Date and name 
July 27, 1983 
Lynn F. Ludlow 
Fred Reimherr 
Peter Hovingh 
Eugene Riordan 
Douglass Hunter 
July 28, 1983 
Robert N. Reid 
John C. Patrick 
Garth R. Morgan 
Representing 
Central Utah Water Conservancy 
District 
Federation of Fly Fishermen--Utah 
Chapter 
Local citizen 
National Wildlife Federation 
Intermountain Consumer Power Asso-
ciation 
Local citizen 
Landowner 
Local citizen 
A verbatim transcript of each hearing was recorded by an official 
reporter. Copies of the transcripts can be purchased from the reporting 
service, Bay Street Company, 18 Trimont Street, Boston, Massachusetts 
02108. Copies are also available for public inspection at the locations 
listed below. 
Director, Office of Environmental Affairs 
Room 7622 
Bureau of Reclamation 
Department of the Interior 
Washington, D.C. 20240 
Division of Engineering Support 
Technical Services and Publications 
Branch 
Bureau of Reclamation 
Engineering and Research Center 
Denver, Colorado 80225 
Regional Director 
Bureau of Reclamation 
Room 7418, Federal Building 
125 South State Street 
Salt Lake City, Utah 84147 
Projects Manager 
Utah Projects Office 
302 East 1860 South 
Provo, Utah 84601 
The following pages include summaries of concerns expressed orally 
at the hearings; comments received by the Bureau of Reclamation in let-
ter form which were also read at the hearings; and written comments sub-
mitted by government entities, organizations, and individuals during the 
review period, all with Reclamation's responses. The FEIS has been ex-
panded and modified where appropriate to accommodate the input received 
in these comments. When the comments were made, the Fifth Water Pumped 
S~orage Alternative was the recommended plan. As discussed in Chapter 
I, an assessment of non-Federal interest in developing and financing the 
power system conducted in early 1984 indicated inadequate support for 
the pumped storage alternative. As a result, Reclamation has selected 
the Sixth Water Flow Through Alternative as the recommended plan, and 
responses to the comments have been made applicable, where appropriate, 
to that alternative. 
The comment and response section has two major divisions: (1) oral 
comments and responses and (2) written comments and responses. Each of 
these major divisions has two subdivisions: (1) comments and responses 
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relating to the Sixth Water Flow Through Alternative and (2) other com-
ments and responses. The first subdivision (comments relating to the 
Sixth Water Flow Through Alternative) includes comments generally relat-
ing to the plan recommended in the Draft Environmental Statement (Fifth 
. Water Pumped Storage Alternative) but which were likely to have been 
made on the current recommended plan. 
Oral comments at the hearings centered on fish and wildlife issues, 
water-use philosophy, the taking of private land for project purposes, 
geological concerns, and economic considerations. Responses to the major 
issues raised at the hearings are presented on the following pages. 
Where the same issues are raised in both oral and written comments 
(letters), the responses are presented only in the written comments sec-
tion. 
1. Comment: ' 
Oral Comments and Responses 
Comments and responses relating to the 
Sixth Water Flow Through Alternative 
One concern is that these fragmented environmental impact statements are 
made for a piece of the project at a time and do not cover the entire 
project. This might not give a true picture of the final impact on 
wildlife. 
Response: 
The issue of fragmented environmental statements is discussed in the re-
sponses to comments 130 through 132 and in Chapter I (under "Interrela-
tionships") and Chapter IV (under "Cumulative Impacts"). 
2. Comment: 
Page 14 of the Draft Statement implies that the Centra l Utah Water Con-
servancy District is responsible for the development of 15 , 800 acre-feet 
of water to ' satisfy the requirements of a fishery agreement entered into 
on February 27, 1980. The district does not agree with the interpreta-
tion of the agreement and requests that Reclamation correct this concept 
so that all of the parties of the agreement are charged with the re-
sponsibility to develop this water. If this total effort by all of the 
parties is unsuccessful, then it is understood that the project will 
yield and provide the water. 
Response: 
The February i980 fishery agreement commits the Central Utah Water Con-
servancy District to provide 15,800 acre-feet of water from the Bonne-
ville Unit for fishery purposes. This amount, plus 6,500 acre-feet 
already in the project plan and 22,100 acre-feet to be developed by the 
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other parties to the agreement, makes a total of 44,400 acre-feet. The 
signatory parties have agreed to work together to provide the entire 
44,400 acre-feet. This situation has been clarified under "Water Re-
quirements" in Chapter II of the FEIS. 
3. Comment: 
As a part of the EIS an explanation of whatever agreements exist between 
the Strawberry Water Users and the Bureau and the CUP should be a matter 
of public record and should be in~luded in the EIS. Clearly there are 
water rights concerns between these three organizations that have not 
been adequately spelled out. 
Response: 
The Strawberry Water Users have contracted for and have the right to the 
61,OOO-acre-foot yield of the original Strawberry Reservoir. They also 
have rights to revenues from lands adjacent to the reservoir under their 
1924 repayment contract. The Central Utah Water Conservancy District, 
under contract with the Federal Government for the Bonneville Unit, will 
be entitled to the yield of the enlarged portion of the reservoir. 
4. Comment: 
The EIS does not adequately show that the Spanish Fork River can with-
stand the high flows that it will be forced to carry between the junction 
of Diamond Fork and the mouth of the canyon. 
Response: 
The Bonneville Unit would not result in increased peak flows in the 
Spanish Fork River between the junction of Diamond Fork and the mouth of 
Spanish Fork Canyon. Peak flows now result from runoff floods in the 
Spanish Fork River drainage, including Diamond Fork. Releases to Utah 
Lake during winter months for exchange to Jordanelle, etc., and supple-
mental irrigation deliveries to irrigated land in the south Utah County 
area would be well within existing channel capacities and would not be 
made during flood periods. 
5. Comment: 
The EIS states that the Spanish Fork River will receive increased flows 
in the lower regions between the mouth of the canyon and Utah Lake. It 
is unclear where these waters come from; what volume of water will be 
transmitted between the Spanish Fork, mouth of the Spanish Fork Canyon, 
and the Utah Lake; what will be the timing of those flows; is there a 
specific agreement between the Division of Wildlife Resources and the 
Fish and Wildlife · Service regarding the establishment of such flows; and 
will public access be provided in this area. 
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Response: 
Increased flows in the lower regions of the Spanish Fork River would 
occur when project water is released to Utah Lake for exchange to Jor-
~anelle Reservoir or to meet other project demands from Utah Lake. The 
water would come from the enlarged Strawberry Reservoir. After full 
Bonneville Unit operation, an annual average of 70,100 acre-feet of 
project water from Diamond Fork would flow into the Spanish Fork River. 
After diversions for consumptive use in the Spanish Fork area, approxi-
mately 32,700 acre-feet of project water would be delivered to Utah 
Lake. Exchange releases would usually be made during winter months. 
Supplemental irrigation releases would occur in summer months when other 
supplies are low and, as stated in the response to comment No. 4 above, 
both would be well within present channel capacity. 
Since all required fishery mitigation would be achieved on Diamond Fork 
below Monks Hollow Reservoir, the plan does not include either streamflow 
agreements or the establishment of public access on the Spanish Fork 
River. 
6. Comment: . 
A major problem with this EIS is that there are no specific water-use 
figures provided for the fate of the Strawberry water coming through the 
Diamond Fork System. The EIS does not state where the water is going, 
who is going to purchase it, or how it is to be used. 
Response: 
The 1973 Bonneville Unit FES shows the use of water delivered via the 
Diamond Fork Power System (refer to Figure A-IS, page 64). Overall, the 
planned use has not changed significantly from that described in the 
1973 FES. Some modifications of this use could occur with refinements 
to the project plan such as a delivery of municipal and industrial water 
for a proposed powerplant in Juab County or inclusion of High Line Canal 
deliveries in the Wasatch Aqueduct. The uses planned for the Bonneville 
Unit at the present time are discussed in Chapter I. 
7. Comment: 
Strawberry Reservoir water could potentially be used in four or five 
areas. Some of the water could be moved back into the Uintah Basin, 
some could be moved north directly into Deer Creek, some could be moved 
into the Price River area, or it could all be moved, as planned in the 
EIS, directly into the Diamond Fork. 
It is unclear what represents the best utilization of this water. Prior 
to constructing any conveyance facility out of Strawberry Reservoir, 
this decision should be clearly stated, so that it can be a matter of 
public record and public examination. 
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Response: 
The Bonneville Unit recommended plan has always provided and continues 
to provide for a transbasin diversion of water from the enlarged Straw-
berr.y Reservoir to the Wasatch Front via Diamond Fork. This recommended 
plan continues to be the most cost effective and provides the greatest 
benefits to the greatest number of people of all the alternatives con-
sidered. The Diamond Fork Power System continues to represent a viable 
component of the Bonneville Unit Recommended Plan. 
8. Comment: 
One concern is how the project will be funded, whether it will be incor-
porated into the Colorado River Storage Project or involve non-Federal 
participation. If it is non-Federal participation, a list of non-Federal 
participants should be included in the EIS. 
Response: 
Refer to the responses to comment Nos. 111 and 112. 
9. Comment: 
An independent study demonstrating the need for the Diamond Fork Power 
System is needed in light of WPPS: the people in the northwest were told 
they needed 20 nuclear powerplants some years ago; now they don't even 
need one. 
Response: 
Refer to the response to comment No. 111. 
10. Comment: 
The allocation of the water for power and nonpower needs should be 
stated. Farmers in Utah Valley shouldn't be expecting to get irrigation 
water when indeed they won't be. 
Response: 
Refer to the responses to comment Nos. 113 and 145. 
11. Comment: 
Who is actually going to be paying for this project? 
Response: 
Costs allocated to commercial power would be paid by non-Federal project 
participants with front-end construction funds. The costs of joint-use 
facilities, such as Syar Tunnel, Monks Hollow Dam, and the Diamond Fork 
Pipeline would be allocated equitably to each project purpose according 
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to Reclamation cost allocation procedures. Costs allocated to municipal 
and industrial water would be repaid by the municipal . and industrial 
water users. Costs allocated to irrigation would be repaid partly by 
the irrigators, and the remainder would be repaid with CRSP revenues 
. apportioned to the State of Utah. Costs allocated to flood control, 
recreation, and fish and wildlife are nonreimbursable and would be paid 
by the Federal Government. A preliminary cost allocation is outlined in 
a supplement to the 1964 Bonnev.ille Unit Definite Plan Report which will 
be made available in the fall of 1984. Copies of this report will be 
made available ·on request. 
12. Comment: 
What is the loss of revenue from diverting Diamond Fork water from the 
Colorado River Basin and not allowing it to go over Glen Canyon and 
Hoover Dams? 
Response: 
Refer to the response to comment No. 152. 
13. Comment: 
What is the destination of the 197,000 acre-feet of water? 
Response: 
Refer to the responses to comment Nos. 144 and 145. 
14. Comment: 
The effect of the transbasin diversion on Utah Lake and Great Salt Lake 
economies and ecologies should be stated. If there is a flooding situa-
tion like this year, will the Central Utah Water Conservancy District be 
responsible for its share of flooding from the transbasin diversion to 
Utah Lake? The unnecessary diversion of water into a flooded area is 
reckless responsibility. 
Response: 
Refer to the response to comment No. 144. 
15. Comment: 
How will this project be kept within the guidelines of the 1965 repay-
ment contract which limited the cost to some $300 million? 
Response: 
An additional repayment agreement will be negotiated to supplement the 
existing agreement. The additional agreement will increase repayment 
coverage for municipal and industrial water costs. 
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16. Comment: 
The cost-benefit ratio is understated basically because of the flow-
through component associated with the power system and because Reclama-
tions's estimates are very conservative. 
Response: 
Benefits for the Diamond Fork Power System were based on the cost of the 
most economical thermal generation alternatives. All benefits and costs 
were determined in accordance with Reclamation and Department of the 
Interior instructions as well as guidelines from the Water Resources 
Council. 
17. Comment: 
Is the proposed Sheep Creek Substation site inundated by the new Thistle 
Lake? 
Response: 
The Sheep Creek Substation site was not inundated by Thistle Lake. The 
site is approximately 10 miles upstream from the landslide and 620 feet 
higher than the maximum water surface reached in Thistle Lake. 
18. Comment: 
Which use has priority: power demand or the irrigation demands? 
Response: 
Refer to the response to comment No. 113. 
19. Comment: 
Were dissolved oxygen, turbidity, and temperature effects estimated 1/2 
mile downstream from Monks Hollow? 1 mile downstream from Monks Hollow? 
1.5 miles downstream from Monks Hollow? And what were the results? 
Response: 
The effects of the project on dissolved oxygen, turbidity, and tempera-
ture were estimated for the entire Diamond Fork stream below Monks Hol-
low Dam, rather than a~ specific 1/2-mile increments. These estimates 
are summarized in the Water Quality section in Chapter IV of the Final 
Environmental Statement. 
Two extreme temperature scenarios were evaluated. When warm, aerated 
waters are releas"ed from Strawberry Reservoir into the Diamond Fork 
Power System, water temperatures and dissolved oxygen levels in Diamond 
Fork would be very similar to present conditions. 
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When cold, anoxic waters are released from Strawberry Reservoir (the 
worst-case condition), water temperatures could be several degrees 
colder than under present conditions. This water would warm up very 
little in the 2-mile reach between Monks Hollow Dam and Wanrhodes Creek • 
. Consequently, impacts at the stream locations in question were based ' 
on the same temperatures as immediately below Monks Hollow. Below 
Wanrhodes Canyon, Diamond Fork would warm up faster as tributaries added 
to the streamflow. 
During the worst-case condition, Diamond Fork would aerate rapidly and 
reach nearly saturated dissolved-oxygen conditions within a quarter to 
a half a mile below Monks Hollow. The stream would be well aerated at 
the three stream locations in question. 
Suspended solids (and associated turbidity) levels below Monks Hollow 
Dam would be reduced significantly from present conditions. The sedi-
ment load would be reduced from 22,500 tons per year to 2,070 tons per 
year, or a 91-percent reduction. The stream section in question would 
pick up very little sediment load; therefore, the turbidity at the three 
stream locations in question would be very similar to that immediately 
below Monks Hollow Reservoir. 
The effects of these water-quality conditions on the fishery within the 
various stream reaches is covered under "Fish and wildlife" in Chapter 
IV. 
20. Comment: 
Why is the Diamond Fork Powerp1ant at the mouth of Diamond Fork Canyon 
sized for 298 second-feet while the pipeline supplying water to the 
powerp1an~ is sized for 450 second-feet? What is the incremental dif-
ference in cost? What is the incremental justification? 
Response: 
The Diamond Fork Powerplant would receive only a portion of the Diamond 
Fork Pipeline flow. A bifurcation works would be constructed in the 
pipeline just upstream from the powerp1ant to direct a portion of the 
flow into the proposed Wasatch Aqueduct of the Irrigation and Drainage 
System. The remainder would enter a penstock leading to the powerp1ant. 
The water discharged from the powerplant would enter the Diamond Fork 
stream channel for a short distance and subsequently the Spanish Fork 
River. 
The questions about incremental difference in cost and incremental justi-
fication are unclear and, therefore, are not responded to. 
21. Comment: · 
The loss of 45 acres of riparian habitat is not significant in the State 
of Utah. 
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Response: 
Although it appears that 45 acres of riparian habitat is not significant 
in the State of Utah, this loss is significant when considering the 
small amount of riparian areas occurring naturally in the Diamond Fork 
drainage. State and Federal resource agencies have given riparian 
habitat a high priority for replacement considering its value for a 
high diversity of wildlife species • . 
22. Comment: 
The assessed adverse impact to upper grazing lands may be significant to 
a few, but the increased water supply in other units for cattle and feed 
production will more than offset this loss in this unit. 
Response: 
Al though some special interests, such as the ranchers who use forest 
grazing lands, may be adversely affected by this project, the overall 
benefits to larger groups of people in other areas outweigh the specific 
loss in this instance. 
23. Comment: 
For the United States to spend money in an effort to mitigate the scenic 
impacts of a transmission line is unwarranted. Powerlines should be 
constructed as needed without attempting to make less ugly something 
that is already so ugly it cannot be salvaged. 
Response: 
Western is committed to minimize or soften the visual impact of trans-
mission lines wherever possible. To accomplish this, specific measures 
would be taken in the design and construction of these facilities as 
outlined in Appendix A of the FEIS to reduce these impacts. The Forest 
Service, Bureau of Land Management, Bonneville Power Association, and 
Western Area Power Administration have all been involved in extensive 
research and analyses to determine the effectiveness of these measures, 
and all have concluded that they are useful and valuable. In addition, 
visual resources must be treated equally with all other resources associ-
ated with a given project, which includes an analyses of impacts and 
development of means to adequately minimize any adverse effects on 
esthetics. 
Other comments and responses 
24. Comment: 
What will the cost of the peaking power be? The cost of petroleum 
products, water, and electricity has increased substantially as use de-
clines. 
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Response: 
Refer to the response to comment No. 204. 
· 25. Comment: 
Have studies been included to indicate the amount of power that could 
be produced that would offset the amount of power needed for the pumping 
cycles? 
Response: 
The amount of pumping energy required for operation of the Fifth Water 
Pumped Storage Powerplant is a function of the amount of plant operation 
(plant factor). As the plant factor increases, the amount of pumping 
energy increases. At a 17-percent plant factor, Fifth Water Pumped 
Storage Powerplant would generate approximately 1,698,000 MWh of energy 
per year and would use approximately 1,860,000 MWh of energy for pumping 
per year. 
26. Comment.: 
How much power is lost because of sustained fishery releases in Fifth 
Water Creek? 
Response: 
If the Fifth Water Pumped Storage Alternative were adopted, approximately 
3,200 MWh of additional energy per year could be generated by the Fifth 
Water Pumped Storage Powerplant if Fifth Water Creek were completely 
dried up. Reclamation believes, however, that it would not be prudent 
or acceptable to completely dewater the stream. 
27. Comment: 
The statement on page 98 concerning the slight increase in seismic risk 
created by the weight of water in the reservoir seems to be based upon 
someone's professional judgment. If it is based on fact, then those 
facts should be presented. 
Response: 
In the FES, the Comparative Analysis of Impacts section in Chapter III 
indicates that underground fluid pressures which might be caused by 
Fifth Water Reservoir could increase the possibility of subsurface activ-
ity. Additional studies would be needed to investigate this remote pos-
sibility if the pumped storage features are added to the power system at 
some future date. Under the recommended plan, Fifth Water Reservoir 
would not be constructed. 
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Written Comments and Responses 
About 30 letters commenting on the Draft Environmental Statement 
have been received by the Bureau of Reclamation. Some of the views ex-
pres~ed in these comments parallel those given at the public meetings, 
but they cover a much wider range of concerns. Responses to the written 
comments are included on the following pages. The responses are grouped 
alphabetically in four categories, . as follows: (1) Federal agencies, 
(2) State agencies, (3) private organizations and companies, and (4) in-
dividuals. The original letters of comment are on file in the Upper 
Colorado Regional Office of the Bureau of Reclamation in Salt Lake City, 
Utah, and a copy of each is included at the end of this section. Letters 
requiring no response are also included. Letters were received from the 
following. 
Federal Agencies 
Department of Agriculture 
Forest Service 
*Soi1 Conservation Service 
*Department of the Army 
Department of Health and Human Services 
Public Health Service 
*Department of Housing and Urban Development 
Department of the Interior 
*Bureau of Indian Affairs 
Bureau of Land Management 
Bureau of Mines 
Fish and Wildlife Service 
Geological Survey 
National Park Service 
Department of Transportation 
Federal Aviation Administration 
Environmental Protection Agency 
State Agencies 
State of Colorado 
*Division of Local Government 
*Division of Wildlife Resources 
*Division of Water Resources 
Colorado River Board of California 
State of Utah 
Natural Resources and Energy, Wildlife Resources 
Office of the Governor 
State of Wyoming 
Executive Department 
State Engineer's Office 
Public Service Commission 
Recreation Commission 
*No response needed. 
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Private Organizations and Companies 
*C-E/Neyrpic 
Central Utah Water Conservancy District 
Environmental Policy Center 
Intermountain Water Alliance 
National Wildlife Federation 
Strawberry Water Users Association 
*Utah Municipal Power Agency 
Utah Nature Study Society 
Individuals 
Robert J. Anderson 
Barrie Marchant 
Jon R. Miller 
Garth R. Morgan 
John C. Patrick 
Comments and responses relating to the 
Sixth Water Flow Through Alternative 
Comments from Forest Service letter dated August 23, 1983 
Note: Functional and editorial comments have not been responded to 
directly, but appropriate changes have been made in the text. 
28. Comment: 
Sixth Water Creek Flow Maintenance and Fisheries Improvement 
This concern was addressed in both our February 25 and March 31, 1983, 
responses to preliminary drafts of the Environmental Impact Statement 
(EIS). We still feel very strongly that the Sixth Water stream should be 
improved for fisheries. On page 160, it is pointed out that the fish-
eries in Sixth Water represent an excellent opportunity for stream fish-
eries enhancement; however, it states that such enhancements could only 
be justified as mitigation if the 1964 DPR Alternative were selected. 
The possibility of developing a fisheries flow through a powerplant at 
the outlet of the Strawberry Tunnel is mentioned as a potential way to 
maintain the fisheries in Sixth Water. We would support such a proposal 
and feel that this possibility should be further evaluated and discussed 
in the Final Environmental Impact Statement (FEIS) for this project. 
Another option for providing fishery flows down Sixth Water Creek is to 
continue to release water down this stream until such time as it may be 
established that all available water above a minimum flow is necessary 
for peaking power production. An interim agreement has been discussed 
with your Provo office and they have indicated a willingness to explore 
such a proposal. Item 15 of our specific comments, which follows, sug-
gests wording to be added in recognition of the flexibility that seems 
apparent in the operation of the Fifth Water Powerplant. 
*No response needed. 
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If options which will add sufficient water do not become available, then 
we feel that the Bureau has a responsibility to rehabilitate. the stream 
channel in Sixth Water. As stated in our response to the advanced draft, 
this responsibility occurs by virtue of the fact that the Sixth Water 
channel is being used as a conveyance system under the current Strawberry 
Project, to which the Bureau was a party. The Diamond Fork Power System 
is an enlargement of this project and is replacing the old Strawberry 
Tunnel with a new system. The Bureau recognized some responsibility for 
Sixth Water when it included cost estimates for channel rehabilitation in 
previous plans. It may be necessary to require special financing for a 
rehabilitation project. 
We believe it would be more desirable and cost efficient to implement 
the Interagency Biological Team streamflow recommendations than to 
stabilize the stream channel. The possibilities mentioned above could 
provide the needed water to accomplish this. 
Response: 
The rationale for Reclamation's position on the improvement of the 
fishery potential in Sixth Water Creek was presented on pages 155 and 
160 of the DES and has not been changed for the FEIS. Reclamation has 
evaluated the possiblity of developing a fishery flow in Sixth Water 
Creek by building and operating a small powerplant at the Strawberry 
Tunnel outlet to which water could be committed. This evaluation indi-
cates that such a plant would not be feasible because of its low head, 
the large capital cost involved in reconstruction of the old Strawberry 
Tunnel, and the annual loss of power revenue which would result from not 
running the water through the project powerplants and generating energy. 
The option of continuing to release water into Sixth Water Creek until 
all available water would be needed for peaking power production is im-
practical. All energy produced by the system would be in full demand 
when construction is completed. All water would flow through the power-
plants according to downstream demands. There would be no "interim 
operation period" during which the demand for energy would start at a 
low level and increase over time. Any water taken into Sixth Water 
Creek would bypass the Syar, Sixth Water, and possible Dyne Powerplants, 
resulting in the total loss of energy and associated revenue. Therefore, 
there would be no economically sound way to provide additional water to 
Sixth Water Creek. 
The Sixth Water Creek channel would be rehabilitated under the Dia-
mond Fork Power System only if the 1964 DPR Alternative is constructed 
with a subsequent requirement for fishery mitigation, as explained in 
both the DES and FEIS. However, Reclamation recognizes the desirability 
of maintaining a fishery in Sixth Water Creek and is committed to working 
with the Forest Service and other resource agencies in an effort to 
achieve a satisfactory solution to this problem. Channel rehabilitation 
and/or additional water could be provided as mitigation for stream 
fishery losses in another system of the Bonneville Unit. These measures 
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are currently identified as potential mitigation measures for the Straw-
berry Aqueduct and Collection System. Also, Reclamation is currently 
committed to the installation of a flow-bypass valve in the connection 
between Syar Tunnel and the existing Strawberry Tunnel to insure that 
. future options are available for augmenting the flow in Sixth Water 
Creek. 
29. Comment: 
Diamond Fork Pipeline 
This item was addressed in our previous correspondence also. We still 
question that the benefits of the pipeline will be as significant as 
explained in the EIS. Flows of 425 cfs would still occur in the existing 
channel which would not be much different from the flows which now exist 
during most of the irrigation season. Based on the undesirable effect of 
these flows, we continue to support the construction of a pipeline that 
would accommodate at least 600 cfs or more. 
Response: 
The fishery impact analysis on lower Diamond Fork was an interagency 
effort that included the Forest Service. The method selected for this eval-
uation was viewed by the team as the best available method in considering 
those physical stream parameters which collectively make up trout habi-
tat. The angler-use benefits attributed to the pipeline are based on a 
reliable method developed by Binns and Eisermann (1979). Full docu-
mentation of these benefits on Diamond Fork is available from any of the 
interagency team members. 
The projected fishery benefits, along with power produced in the Diamond 
Fork Powerplant, justify the inclusion of the Diamond Fork Pipeline in 
the project plan. A pipeline size any greater than 450 cfs is not justi-
fied economically. Larger sizes do produce higher fishery and power 
benefits, but these are not sufficient to offset the high cost of the 
larger pipe, thereby making the larger size uneconomical. Because the 
pipe is an enhancement feature, the benefit to the fishery must equal or 
exceed the cost of the pipe. 
The 425-cfs maximum flow mentioned is not continuous, but represents a 
peak flow that would be in the channel for only a few days during one 
month of the year (July). In addition, this flow would occur in one 
year out of the 43-year (2 percent) period of record used in the hydrol-
ogy study. Peak flows under existing conditions have attained levels of 
500 cfs, which are higher than those projected with the project. Aver-
age monthly flows were used by the interagency team in conducting the 
fishery impact analysis. As indicated in project flow tables in the 
FEIS, average .monthly flows in July under existing conditions are 298 cfs, 
while projected flows would range from 220 to 249 cfs. In addition, 
average monthly flows in June and August would be reduced even more 
drastically under project operation. This is the decrease in average 
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monthly flows that the team determined would provide the fishery bene-
fits indicated in the analysis. While significant if prolonged over a 
long period of time, peak flows would be of short duration and, there-
fore, not significant to the fishery. 
30. Comment: 
Construction and Mitigation 
We recognize the difficulty the Bureau has in obtaining construction and 
mitigation funds concurrently. However, because of legal and essential 
resource requirements, we insist that the mitigation construction issue 
be emphasized in the FEIS. In light of recent curtailment in the use of 
Section 8 funds for recreation and wildlife mitigation, we must stress 
that we cannot represent to the public that all is well. We feel it is 
necessary for Reclamation to disclose the current status and the future 
outlook for mitigation in this FEIS. We would need to go on record as 
opposing the continuation of the project without adequate mitigation. 
Response: 
In accordance with current departmental policy, our objective is to 
obtain management rights through the purchase of easements or fee title. 
Section 8 funds are currently available to acquire the management rights 
necessary to mitigate the impacts of the Sheep Creek-Rays Valley access 
road. The remainder would be acquired in conjunction with mitigation 
for the remaining project features. Required wildlife mitigation for 
all other project features would be accomplished through obtaining op-
tions to buy easements on the other lands identified in the FEIS or by 
purchasing them by fee title. Sufficient section 8 funds would be pro-
grammed to acquire management rights concurrent with the realization of 
adverse impacts to wildlife. 
Comments from Public Health Service letter dated August 8, 1983 
31. Comment: 
We have concern about the predicted water quality for the reservoirs of 
the Diamond Fork Power System and the quality of the releases to these 
proposed reservoirs from the Strawberry Reservoir. The construction of 
any of these reservoirs for recreational and water quality benefits 
might be made contingent upon the development and implementation of a 
satisfactory water quality and lake management plan. The construction 
of these reservoirs might also be made contingent upon the existence of 
controls for non-point and point sources of pollution sufficient to 
maintain and attain the applicable State water quality standards and 
designated uses of the proposed and/or affected surface waters. 
Response: 
Your concern about the predicted water quality for the reservoirs of 
the Diamond Fork Power System and the quality of the releases to these 
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proposed reservoirs from Strawberry Reservoir is apparently for the 
worst case condition described in the DES. This worst case condition is 
when waters below the thermocline are released from Strawberry Reservoir 
and contain relatively high nutrient (phosphorus) levels and low dis-
. solved oxygen levels. This water, and the water in the proposed project 
reservoirs, would be no worse than the bottom releases of water from 
other reservoirs in the State such as Deer Creek Reservoir northeast of 
Provo. If any dissolved oxygen problems develop in the Diamond Fork 
System, they would exist for only a short time, even under the worst 
case conditions. 
Because no major water quality problems are expected under project condi-
tions, no specific plans for mitigation have been developed. The best 
approach appears to be to monitor the system during operation and address 
any significant problems when and if they occur. Because of rapid aer-
ation, 'impacts to streams are expected to be minimal, but baffles or 
mixers could be added if necessary. Stream temperature problems . are not 
expected to occur, but multiple outlets could be added if necessary. 
Reclamation does not believe construction of the proposed Syar, 
Sixth Water, . and Monks Hollow Reservoirs needs to be contingent upon the 
development and implementation of a water quality and lake management 
plan. A watershed management plan is presently being developed for 
Strawberry Reservoir, which would be the source of water for the power 
system. The watershed for the proposed reservoirs is relatively very 
small and entirely within the Uinta National Forest. Activity within 
the watershed is limited to recreation, cattle grazing, and associated 
access. The Forest Service has watershed plans to protect water quality 
and control erosion. 
It is exp~cted that the project reservoirs would meet applicable State 
water quality standards equally as well as other reservoirs in the State 
and that the project waters released would meet the requirements of the 
designated or intended uses of the water. 
32. Comment: 
We believe that the EIS should address the potential impacts associated 
with vectorborne disease or nuisance problems in the area. The design 
and construction of this project system must not allow any increase to 
occur in local vector populations which have the potential to cause vec-
torborne disease or nuisance problems. We suggest that the local and 
State health department be contacted for a history of the vectorborne 
disease and nuisance problems in the area and the steps necessary to 
mitigate and prevent the occurrence of any potential health problems. 
General health guidelines have been developed for controlling and pre-
venting vector problems in conveyance and distribution systems, impound-
ments, and . recreational areas. These guidelines and our publication, 
Mosquitoes of Public Health Importance and Their Control, 1977, are 
available upon request. 
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Response: 
After investigating existing vector problems in the project area, Recla-
mation has concluded that no increase in vector problems would result 
from the project. In fact, mosquito habitat may be decreased. A dis-
cussion supporting this conclusion has been included in Chapter IV of 
the FEIS. 
Comments from Bureau of Land Management letter of August 12, 1983 
33. Comment: 
The cover and title page of the document should read "Environmental Im-
pact Statement" rather than "Environmental Statement" to comply with 40 
CFR 1508.1 and 1508.11. 
Response: 
The cover and title page of the final document have been revised as sug-
gested. 
34. Comment: 
To reduce impacts to a minimum BLM would encourage maximum use of wheel-
ing as described on pages S-5. Transmission lines should be planned in 
existing corridors where possible. 
Response: 
If the Fifth Water Pumped Storage Alternative were selected, Reclamation 
and Western agree that power should be wheeled over existing transmission 
lines wherever possible. The two agencies also agree that any new lines 
should be constructed in corridors included in existing BLM and Forest 
Service plans. 
35. Comment: 
A true "no action" alternative is not described in Chapter III nor ana-
lyzed in Chapter IV. 
Response: 
The Diamond Fork Power System is part of a larger project--the Bonneville 
Unit. A 1973 FES achieved final NEPA compliance for the Strawberry 
Aqueduct and Collection System and also provided a programmatic discus-
sion and evaluation of the other systems of the Bonneville Unit. A 1974 
court decision (Sierra Club v. Stamm, 507 F. 2d 788 [10th Cir. 1974]) 
stipulated that . the 1973 FES "explains and describes the entire Bonne-
ville Unit to facilitate an overall appraisal of its environmental im-
pact and to allow an objective examination of a reasonable array of 
alternatives to the proposed plan". The 1973 FES and subsequent litiga-
tion commi tted the Bureau of Reclamation to preparing site-specific 
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environmental statements for the remaining major systems of the Bonne-
ville Unit, including the Diamond Fork Power System. The alternatives 
analyzed for the Diamond Fork Environmental Impact Statement are options 
within the system, not to the system. Alternatives to the system were 
. evaluated in the 1973 FES. The intent to make the transbasin diversion 
was discussed in the 1973 FES. However, NEPA compliance for specific 
amounts of water was deferred to future environmental statements. Thus, 
for the Diamond Fork Power Sy.stem Environmental Impact Statement, the 
"no action" alternative is the No Power Alternative. The "no action" 
option is then the alternative of no power development presented in this 
statement. 
Comments from Bureau of Mines letter of August 2, 1983 
36. Comment: 
The Bureau of Mines primarily is concerned with potential conflict be-
tween the proposed project and mineral resources in the project area 
which lies within the Spanish Fork Mining District. Known mineral re-
source production from the district, however, is minor. Minerals known 
to occur in .Utah and Wasatch Counties include base and precious metals, 
stone, sand, gravel, and clay. Apparently stone, sand, and gravel are 
presently being produced or have been produced in or adjacent to the 
project area. 
This is an organized and well written report and we have no objection to 
it as written. We suggest, however, that subsequent versions of the 
document include an inventory of known and potential mineral resources 
in or adjacent to the project area, and a brief discussion of the effects 
the project might have on such resources. 
Response: 
Information on known mineral resources and anticipated project impacts 
on those resources are summarized below. This information is not in-
cluded in the FEIS since project impacts would be minimal. 
No mining claims shown in the 1982 Geographic Mining Claim Index for the 
project area would be affected by any of the project features. No base 
or precious metals are known to occur in the project area; however, non-
metal deposits such as clay, gravel, building stone, and low-grade 
phosphate occur in the project area. 
Clay deposits, probably bentonite, occur in decomposed volcanic ash beds 
in the Flagstaff, Colton, Green River, and Uinta Formations. No commer-
cial deposits are exposed near the project features, and none have been 
developed in the project area. 
Gravel deposits are common in stream terraces along Diamond Fork. How-
ever, the gravel is poorly sorted, with considerable fines, ' and is gener-
ally unsuitable for concrete aggregate. Gravel for concrete aggregate 
for project use would be excavated from the Monks Hollow Reservoir basin 
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and from existing commercial deposits near the mouth of Spanish Fork 
Canyon. 
Materials suitable for building stone may exist in the area. Algal 
limestone has been quarried from the North Horn Formation near Birdseye, 
Utah, about 13 miles southwest of the Monks Hollow Damsite. Flagstaff 
limestone and North Horn Formation occur in the project area and are 
known to contain the algal limestone. However, no known commercial 
quality deposits would be affected by any of the project features. 
Low grade phosphate deposits occur in the middle Park City member, about 
4 miles northwest of the proposed Monks Hollow Damsite, near the head of 
Little Diamond Creek. This 10-foot-thick, oolitic, and slightly silicic 
deposit was strip mined. The mine is no longer in operation. No commer-
cial phosphate deposits would be affected by any of the project features. 
Comments from U.S. Fish and Wildlife Service letter of August 19, 1983 
37. Comment: 
Page 25, third paragraph; pages 39-40; page 53, fourth paragraph; page 
61, first paragraph; and page 231, recommendation 1. The DES obligates 
the BR to acquire and develop lands, for wildlife management, that are 
presently in private ownership. Fee title or perpetual easements of 
4,443 acres for wildlife is a part of the recommended plan (page 49, 
Table 6). These lands will also provide fisherman access on the lower 5 
miles of Diamond Fork Creek (pages 50 and 61). 
Implementation of this mitigation plan is dependent upon future appro-
priations of funds provided by Section 8 of Colorado River Storage Proj-
ect Ac t. It . is our understanding, however, that there is presently a 
moratorium on the use of these funds to acquire lands. 
We believe the BR should seek an exemption to the moratorium for this 
project or an alternative source of funding to implement the wildlife 
mitigation plan. This seems necessary in order to assure implementation 
of the wildlife mi tigation plan concurrently and proportionately with 
project construction. 
Response: 
See the response to comment No. 30. There is no moratorium on the use 
of Section 8 funds. 
38. Comment: 
Page 39, second paragraph. Other alternatives to screening outlet works 
to prevent the loss of fish may be possible. The FWS wishes to work 
closely with your staff and other involved agencies in developing plans 
to avoid losses of fish through power penstocks if possible. If losses 
cannot be prevented, we shall seek means for mitigation. 
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Response: 
Reclamation will cooperate with the Fish and Wildlife Service and other 
involved agencies in developing plans to prevent fish losses through _ 
penstocks. If significant numbers of fish are lost through penstocks 
under project operation, Reclamation will consider mitigation commensur-
ate with the loss. The structural and economic viability of screens or 
other fish-protection devices, -as well as penstock design changes to re-
duce intake velocities to an acceptable level for fish escapement, would 
be examined for Monks Hollow Reservoir. 
39. Comment: 
Pages 40,42. Railroad and highway relocations necessitated by the 
Thistle Slide affected some of the recommended wildlife mitigation lands. 
Consequently, the wildlife habitat on these areas needs to be reevalu-
ated. 
Response: 
The lands and the wildlife habitat involved have been reevaluated by 
the interagency team, and the results have been incorporated into the 
impact analysis in the FEIS. No change was required in the mitigation 
plan as a result of the reevaluation. 
40. Comment: 
Page 112, fourth paragraph. The marsh at the mouth of Diamond Fork 
Canyon was affected by railroad and highway relocation work necessitated 
by the Thistle Slide. Consequently, wildlife habitat values of this 
area need to be reevaluated. 
Response: 
The loss of this 5-acre marsh would not have a significant effect on 
wildlife values assigned to this land parcel. However, the loss was 
considered in the revised impact analysis included in the FEIS. The re-
vised analysis did not change the mitigation plan. 
41. Comment: 
Page 155, paragraph 3 and the first half of page 16. During an April 
20, 1983, interagency meeting with your staff, the Utah Division of 
Wildlife Resources (UDWR), U.S. Forest Service (USFS), and Fish and 
Wildlife Service (FWS), it was agreed that project plans should be re-
viewed to determine if additional streamflows in Sixth Water Creek could 
be provided on an interim basis without imparing power production. It 
was our understanding that this would be investigated by your Utah 
Projects Office. 
Response: 
See the response to comment No. 28. 
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42. Comment: 
Pages 172-173, Endangered Species. Presently, the FWS is reviewing 
information and requesting comments to determine if the June Sucker 
(Chasmistes liorus mictus), shoutd be proposed as an endangered species. 
This species inhabits Utah Lake and uses the Spanish Fork and Provo 
Rivers for spawning and larval rearing. Potential impacts to this spe-
cies by the proposed project should be analyzed. It is possible that 
this species could be proposed for listing and/or listed prior to the 
initiation of project construction. If so, all compliances of the 
Endangered Species Act and the 1982 amendments would have to be 
met. 
Response: 
All condi tions of the Endangered Species Ac t of 1973 and amendments 
would be met regarding the June sucker. 
Comments from U.S. Geological Survey letter of August 17, 1983 
43. Comment: 
The effects that the Diamond Fork Power System would have on the geo-
logic and seismologic environment are not adequately evaluated to per-
mit judgments as to the environmental soundness of the proposed in-
stallations. Only the depth to bedrock at the several sites is given 
quantitatively in the section on geology. Throughout the text there are 
assertions, mostly regarding bedrock, alluvium, and soil, that are in-
adequately supported by data. The text should include ranges and means 
of test results of such critical physical properties as permeability, 
shear strength, fracture frequency, and bulk density. It is stated that 
"Most of the proposed reservoir basin area is blanketed with a layer of 
relatively impervious earth material which should prevent seepage" (page 
174, paragraph 4). The "earth material" should be identified and its 
thickness should be specified. "Relatively impervious" should be ex-
plained. The spacing of any permeability tests and their results should 
be given. 
In the sections on seismic conditions and related impacts (p. 177-178) 
the data bases used are not current, nor are all site-specific studies 
integrated into the evaluation. A more adequate analysis of seismic 
risk and dam safety should be provided for the two proposed dams. Sta-
bility of slopes around the reservoirs should be evaluated, since they 
are partly in narrow, , steep-walled canyons. The hazard of dam overtop-
ping and downstream flooding in event of a landslide into a reservoir 
should not be overlooked. 
Response: 
The section on "Geology and Seismicity" in Chapter IV of the FEIS in-
cludes a summary of available data on physical properties of feature 
sites of the recommended Sixth Water Flow Through Plan. Additional 
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exploration is planned to obtain samples for physical properties test-
ing. The FEIS also includes an expanded and updated discussion of the 
seismicity of the project area • 
. 44. Comment: 
Abstract. It is stated that the increased water deliveries produced by 
the project will in part be used for municipal and industrial purposes; 
the probable distribution of the water for those purposes should be 
addressed. 
Response: 
Initially, approximately 90,000 acre-feet of municipal and industrial 
water annually is planned to be delivered through the Diamond Fork Power 
System for use in the Municipal and Indust~ial System of the Bonneville 
Unit. Of the total, approximately 70,000 acre-feet is expected to be 
used in the metropolitan Salt Lake City area with the remaining 20,000 
planned for use in the Provo-Orem area. With full development of the 
Bonneville Unit, approximately 30,600 acre-feet of municipal and indus-
trial water . would be conveyed through the power system. This water 
would be used in southern Utah and Juab Counties. 
45. Comment: 
p. 105. The statement should indicate whether herbicides are to be used 
in clearing and maintaining right-of-way and facilities; if so, impacts 
on ground water and surface water should be evaluated. 
Response: 
It is not expected that herbicides would be used in clearing operations 
for rights-of-way or facilities. If the use of herbicides were deter-
mined to be necessary, Federal and State regulations would be complied 
with. 
46. Comments: 
p. 174, par 1. "The general geology" should be changed to read "The 
location of faults relative to the main drainages." 
p. 174, par. 2. For the Syar tunnel, additional information on geology 
is necessary in order to judge soundness. 
p. 174, par. 3. A "fairly narrow valley bottom" is too general a de-
scription of the proposed Fifth Water Damsite, and "good rock conditions" 
should be explained. 
p. 174, par. 5. The results of the in-hole tests should be given: 
lithology and depth of the hydrofracture experiment; what in-situ shear 
stresses were indicated at failure; whether the orientation of principal 
stresses was defined, and if so, how it compares with the regional state 
254 
CONSULTATION AND COORDINATION (Continued) 
of stress; and what specifically the stress tests indicate regarding the 
excavation of the large chamber. The "overall suitable rock conditions" 
should be explained in more specific terms. 
p. 175. Figure 27 should not be referred to as a geologic map. "Loca-
tion of Faults" would be a more appropriate title. 
p. 177. The unpublished map of seismicity might be replaced by pub-
lished maps that are accessible to the public. Figure 1-5 or figure 7-1 
in reference #15 are of better quality and more recent than the map on 
page 177. Also, inclusion of figure 7-6 from the reference would be 
helpful. 
p. 178, par. 1. The report referred to (reference #16) has been super-
seded by U.S. Geological Survey Open-File report 82-1033, which should 
be used in this evaluation. 
P. 178. par. 2. The discussion of maximum credible earthquakes associ-
ated with major faults mentions faults located 4.5 and 9 miles east of 
the eastern-most end of the project area but fails to discuss the Wasatch 
Fault, which appe.ars to be somewhat closer to at least one of the pro-
posed damsites. 
p. 178, par. 3. The reference to "a very remote possibility" should 
clarify whether this takes into consideration the results of in-situ 
stress measurements, and if not, why not. 
Response: 
The "Geology and Seismicity" section of Chapter IV of the FEIS incorpo-
rates all of the above concerns pertaining to the recommended Sixth 
Water Flow Through Plan. The results of hydrofracture tests at the 
underground powerplant site for the Fifth Water Pumped Storage Alterna-
tive are available at Reclamation's Utah Projects Office in Provo, Utah. 
47. Comment: 
p. 180 to 197. The evaluation of effects on population growth should 
include an assessment of resultant impacts on water-supply and sewerage 
systems in affected communities. 
Response: 
The present sources of .municipal water are sufficient for some cities 
and suburban areas to meet the increase in demand for a few more years, 
while for others the present supplies are not sufficient to meet exist-
ing demand during a growth year. Available supplies are not being fully 
used in some areas · because of a lack of reservoir capacity to store and 
regulate and a lack of conveyance facilities to transport the water sup-
ply to points of use. Surface waters are exchanged for spring waters 
to meet supply shortages in some cases. Larger communities have adequate 
capacity to meet the projected needs of the near future. At the present 
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time, Payson is reevaluating its distribution system. Smaller com-
munities lack adequate capacity in their distribution .systems and may 
require expansion. 
Most of the smaller communities impacted by the project rely on septic · 
tanks for sewerage disposal. Of the larger communities, most have ade-
quate capacity to meet projected needs through the project construction 
period. The exceptions are Payson, Salem, and Spanish Fork, which are 
already overloaded . Spanish ~ork is currently expanding its capacity, 
while Payson and Salem are considering alternatives. Postconstruction 
impacts on sewerage disposal a r e expected to be minimal, since little or 
no additional postconstruction population is expected from the project. 
Comments from National Park Service letter of August 5, 1983 
48. Comment: 
The site of the proposed Diamond Fork Powerplant lies at the · base of 
Thistle Canyon Landslides, a potential National Natural Landmark. While 
we do not anticipate that the powerplant will have any direct impact on 
this potential landmark, it should be taken into consideration during 
further project planning and efforts made to avoid adverse visual im-
pacts to the greatest extent possible. 
Response: 
Reclamation does not anticipate that the Diamond Fork Powerplant will 
impact the Thistle landslide because the powerplant would be located 
about 2 miles north of the base of the slide. Potential impacts will be 
considered in future project planning. 
Comments from Federal Aviation Administration letter received 
August 15, 1983 
49. Comment: 
During your planning process for determining final transmission line 
routing, keep in mind that notice to the Federal" Aviation Administration 
(FAA), is required when any structure or catenary would exceed 200 feet 
above ground level or when any structure or catenary within 20,000 feet 
of a public use airport with a runway more than 3,200 feet in length 
exceeds a 100:1 slope from the airport (within 10,000 feet of a public 
use airport with a runway not more than 3,200 feet in length exceeds a 
50:1 slope from the airport). Enclosed is FAA Advisory Circular, "Pro-
posed Construction or Alteration of Objects That May Affect the Navigable 
Airspace," for your use. If you do need to file a notice with the FAA, 
please call Ms. Kathy Paul of our Airspace and Procedures office in 
Seattle, (206) 431-2535 or (FTS) 446-2535, prior to filing notice. 
Response: 
Western Area Power Administration will comply with all FAA siting guide-
lines and notify the FAA of transmission-line routes. 
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Comments from U.S. Environmental Protection Agency letter of 
August 23, 1983 
50. Connnent: 
EPA is primarily concerned with the potential effects on water quality 
related to transbasin diversion in the Bonneville Unit. The trans-
basin diversions associated with the Diamond Fork Power System will in-
crease salinity in the Colorado River Basin. Therefore, it is necessary 
that these water quality impacts be identified and quantified in the 
final EIS. 
Response: 
All Bonneville Unit impacts on the salinity of the Colorado River System 
would result from the Strawberry Collection System and not from the other 
unit systems such as the Diamond Fork Power System. These impacts were 
evaluated in the 1973 Bonneville Unit Final Environmental Statement on 
pages 398, 440-441, 475, 482, and 486 and will again be evaluated in the 
Environmental Impact Statement on the Irrigation and Drainage System 
scheduled for 1985. 
51. Comment: 
P. 39--The draft states that a minimum D.O. of 5 mg/L must be maintained 
to support the fishery and that if upon operation of the system, D.O. 
falls below that, "appropriate measures will be implemented." The Final 
EIS should specify what these measures are and who will implement them, 
if needed. 
Response: 
No specific measures have been identified for reaerating the water below 
Monks Hollow Reservoir because D.O. (dissolved oxygen) would be above 
5 mg/L most of the time and this is not expected to be a problem. How-
ever, if a problem develops, Reclamation is committed to alleviating it 
by whatever measures are necessary, such as the installation of baffles 
and mixers. These measures would be determined at that time through 
coordination with other resource agencies. Reaeration occurs naturally 
in a turbulent mountain stream, and D.O. would exceed 5 mg/L within 
about a quarter mile, based on Reclamation observations of the Provo 
River below Deer Creek Reservoir. 
52. Comment: 
P. 42--The discussion of mitigation - water quality refers only to miti-
gation of water quality impacts related to the construction phase. 
Mitigation should also be discussed for the operation phase. 
Response: 
Studies by Reclamation indicate that no water quality mitigation measures 
would be necessary during the operational phase. However, as indicated 
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in Chapter III of the Final Environmental Impact Statement, Reclamation 
is committed to monitoring water quality during project operation and 
providing mitigation measures if a problem is indicated at that time • 
. 53. Comment: 
P. 95--Table 20 indicates the potential for a significant lowering of 
D.O. What will be the impact on receiving waters and how does this com-
pare to the stream classification and criteria? 
Response: 
The impact of the seasonal potentially low-dissolved-oxygen water on re-
ceiving waters is discussed in Chapter IV, under "Water Quality." Under 
"worst case" conditions, Diamond Fork would reaerate within a quarter to 
a half mile. The local impact on stream classification and criteria 
would be no worse than present conditions below Strawberry Tunnel re-
leases to Sixth Water Creek or releases below Deer Creek Reservoir on 
the Provo River. 
54. Comment .: 
P. 96--The first paragraph discusses only temperature. Other water 
quality parameters such as nutrients, D.O., heavy metals, etc. should 
also be discussed. 
Response: 
The only water quality parameters of significant concern that might be 
impacted by the project are water temperature, dissolved oxygen, nutri-
ents, and suspended solids. Table 20 and the related discussion are 
only a summary comparison of impacts. Temperature, dissolved oxygen, 
and turbidity are discussed in Chapter III under "Comparative analysis of 
impacts." The second paragraph on water quality elaborates on tempera-
ture because it is the water quality parameter receiving the greatest 
impact. Other parameters are discussed under "Water Quality" in Chapter 
IV. 
55. Comment: 
P. l12--The DEIS acknowledges that riparian habitat is very limited (5%) 
in the project area. Therefore, it is critical that adverse impacts be 
avoided and/or mitigated. 
Response: 
The construction plan would be designed and implemented to minimize 
damage to riparian habitat. All practical alternatives to adversely im-
pacting the' riparian ecosystem would be evaluated. Furthermore, the 
wildlife mitigation plan is designed to include as much riparian zone as 
practical. 
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56. Comment: 
P. 115--How does the slide at Thistle impact the information provided 
regarding flows in the Spanish Fo.rk River? 
Response: 
The impact of the Thistle slide on . flows of the Spanish Fork River de-
pends on the fate of the lake behind the slide. For ' safety reasons, the 
lake has been drained. After studies to determine the stability of the 
slide have been completed, a decision will be made regarding its per-
manent future. If it is determined that the lake should remain drained 
and appropriate bypass facilities are constructed to prevent filling 
from ever occurring again, the flows of the Spanish Fork River would be 
the same as presented in Table 23. If it is determined that the lake 
should be refilled and operated as a reservoir, operation studies would 
be required to determine the resulting flows in the Spanish Fork River. 
57. Comment: 
P. 118--Table 24 .. Are the following "Project monthly flows" correct? 
Maximum year, February and March? Also minimum year, August? 
Response: 
Table 24 in the DES, which gives streamflow effects with a 200-cfs Wa-
satch Aqueduct (I&D System), is now Table 25 in the FEIS. A new Table 
24 has been added to the FEIS giving streamflows with a 325-cfs Wasatch 
Aqueduct. In both tables, the project monthly streamflows are flows 
which would occur in the designated streams under computer-simulated 
operating conditions. They represent streamflows which would have oc-
curred during the period from 1930 through 1973 if the project had been 
constructed and fully operational. The values in Tables 24 and 25 are 
for maximum, minimum, and average annual operating conditions. For wet 
periods, operational releases from the reservoirs would be less, since 
downstream demands would be partially supplied from the wet climatic 
conditions. For dry periods, a greater release would be necessary to 
meet downstream demands. 
Under simulated project operating conditions, releases to downstream 
users were made from Monks Hollow Reservoir, but excess flows were 
diverted into the Diamond Fork Pipeline and conveyed to the Diamond Fork 
Powerplant. 
58. Comment: 
P. l22--The discussion of water quality would be clarified by including 
a "pre" and "post" · project comparison in table format. Perhaps Table 26 
could be expanded for this purpose. 
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Response: 
Table 26 was intended to give a general indication of water quality 
throughout the project area and adjacent areas. The project would only 
. affect lower Diamond Fork and the Spanish Fork River and only the param-
eters of temperature, dissolved oxygen, nutrients, and suspended solids. 
Tables 28-31 compare project impacts on temperature, dissolved oxygen, 
and suspended solids for the various alternatives. Table 28 has been 
revised to include present conditions for maximum stream temperature and 
dissolved oxygen range. 
59. Comment: 
P. l23--The DEIS acknowledges that water from Strawberry Reservoir would 
be of poorer quality in terms of nutrients and dissolved oxygen. What 
impacts will this have on receiving waters and how would this relate to 
current stream classifications and criteria? What measures are being 
proposed to mitigate adverse water quality impacts? 
Response: 
The Draft Environmental Statement acknowledges that, under present condi-
tions, the quality of the water imported to Diamond Fork from Straw-
berry Reservoir is poorer in terms of nutrients and dissolved oxygen. 
The quality of water to be released from the future enlarged reservoir 
is projected to be about 30 percent lower in nutrient levels and gener-
ally no worse in oxygen levels than that presently released. Therefore, 
Reclamation does not believe mitigation measures for adverse water 
quality impacts are warranted. 
60. Comment: 
P. l33--See comments for page 123 (comment No. 59). 
Response: 
Refer to response No. 59. As stated in "Water Quality" in Chapter IV 
of the FEIS, no mitigation measures are thought to be necessary, but Rec-
lamation would monitor project operation and mitigate for low dissolved-
oxygen levels, if necessary. 
61. Comment: 
P. l38--What impact may the possible "anaerobic" bottom sediments have 
on receiving waters? Are there any possible heavy metal problems in any 
of the associated reservoirs and/or streams? 
Response: 
Anaerobic bottom sediments are not anticipated under the recommended 
Sixth Water Flow Through Alternative. If any should occur, the anaer-
obic bottom sediments would have little impact, except occasional low 
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dissolved-oxygen levels and increased nutrient levels in the overlying 
water, the same as currently exists in Strawberry and other . area reser-
voirs. There are no heavy metal problems in Strawberry Reservoir or the 
Diamond Fork stream system, and none are expected under project opera-
tion. 
62. Comment: 
P. 174--Are there any similarities between the geology at the Thistle 
slide si te and the geology in the project area? Geographically, the 
two sites are not that far apart. 
Response: 
There are general similarities in the geology of the Thistle slide site 
and the project area. The FEIS includes a discussion of the simil~rities 
between the two areas in the section on Geology and Seismicity in Chap-
ter IV. 
63. Comment: 
We understand the EIS is intended to fulfill requirements for exemption 
from a Section 404 permit. The granting of a Section 404(r) exemption 
should not preclude the desirability for a sediment control plan. The 
preparation and implementation of such a plan is necessary to assure 
that water quality degradation during both construction and system opera-
tion is minimized. 
This sediment control plan should include, as a minimum, the following: 
1. Identification and location of temporary measures such as berms, 
dikes, dams, sediment basins, fiber mats, netting, gravel filters, 
mulches, grasses, slope drains, or other control devices which are in 
place or would be installed to control sediment resulting from all 
sources of water flowing into the construction area. 
2. Methods of controlling drainage from haul roads and access 
roads. 
3. A listing of material, machinery, and manpower available at the 
site for erosion control. 
4. The identification and location of permanent erosion control 
measures such as stabilization and revegetation or terracing of steep 
slopes and other disturbed areas as well as any other measures necessary 
to assure long-term protection of water quality. 
5. Maintenance of a buffer zone along the stream, whenever prac-
ticable, to protect water quality. Clearing of vegetation in the reser-
voir pool areas should be minimized until construction of a dam has 
progressed to the point that runoff from disturbed areas can be con-
trolled. The sediment control plan should indicate the location and 
extent of buffer strips and contain a schedule of clearing activities. 
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6. Identification of an on-site water quality control officer who 
would be responsible for implementing water quality control measures. 
7. Tentative schedule of implementation of temporary and permanent 
.control measures. 
8. The sediment control plan should include a water quality monitor-
ing program. As a minimum, this program should consist of sediment and 
turbidity sampling and analysis to be conducted at stations established 
above and below the construction site and at any other location within 
the construction area which may be a source of pollutants to the princi-
pal drainage. Samples should be collected at least twice weekly during 
the construction period. 
The State of Utah may also require a sediment-control plan as part of 
the Section 401 water quality certification. One well-prepared plan 
should satisfy the requirements for both Sections 401 and 404. 
Response: 
The section on water quality mitigation measures in Chapter III has been 
revised in the FEIS to reflect that sediment control plans will continue 
to be a requirement in all contract specifications for project features. 
Your list of eight minimum requirements for the plan has also been in-
corporated into this section. 
Comments from Colorado River Board of California letter of July 12, 1983 
64. Comment: 
Our only comment is in regard to the possible differences in water re-
quirements between a system with only flow-through powerplants versus a 
pump back system. Since the pump back system requires a larger reservoir 
and would consume more water because of evaporation, it would seem that 
this alternative requires additional water for export from the Colorado 
River Basin. However, the report seems to indicate a diversion of 
197,600 acre-feet per year for all of the alternatives. 
Response: 
The average annual transbasin diversion would remain constant for all al-
ternatives under project operating conditions. More water would be lost 
by evaporation from the reservoirs of a pumped-storage system than from 
the reservoirs of a flow-through system; however, the loss would be neg-
ligible and would occur as a shortage to the project irrigation supply. 
Comments from Utah Natural Resources and En·ergy, Division of Wildlife 
Resources letter of September 1, 1983 
65. Comment: 
Page S-6, Summary Table 2: In the rows on "Fish (lb/year): Streams and 
Reservoirs," the numbered values are incorrect for each development 
alternative. The values on the following page are correct. 
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Development 
alternative 
Future without condition 
. Fifth water pumped storage 
Sixth water flow through 
Sixth water pumped storage 
1964 DPR 
No power 
Response: 
Streams 
+2,384 
+2,794 
+2,734 
+2,734 
444 
+2,734 
Fish (lb/yr) 
Reservoirs 
+2,077 
+ 519 
+ 864 
+1,337 
The incorrect values in Summary Table 2 (and in Table 20) have been re-
vised in the FEIS. 
66. Comment: 
In addition to the above table corrections, it should be stated in the 
table (as a footnote or in the Environmental category heading as "Wild 
fish (lb/yr)" that the fish biomass values are for wild trout only. 
The inclusion of. hatchery trout values would greatly increase biomass 
estimates. 
Response: 
Summary Table 2 has been revised as suggested. 
67. Comment: 
Page 117, paragraph 4, sentence 2: Is the reach of Diamond Fork River 
between Spanish Fork River and Monks Hollow Powerplant 7 miles as stated, 
or 8 miles as stated in the USBR Fisheries Impact Analysis and Mitigation 
Recommendations report of June 1983? 
Response: 
This reach of Diamond Fork is 8.0 miles in length. However, the length 
of stream containing enhanced fishery flows would be 7.5 miles, with the 
remaining 0.5 mile being adversely affected by high flow releases from 
the Diamond Fork Powerplant and the recent construction of a new road 
and railroad across the mouth of Diamond Fork. The FEIS reflects the 
7.5 miles of enhanced fishery. 
68. Comment: 
Page 117, paragraph 5, sentence 7: Just how long is the "short reach of 
Diamond Fork Creek above the Spanish Fork confluence" that will receive 
875 cfs. We understood that the 450 cfs Diamond Fork pipeline would 
extend clear from Monks Hollow Dam to the Spanish Fork River, and based 
our impact assessment accordingly. 
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Response: 
The 875-cfs figure was in error. The peak flow in that reach of stream 
would be 550 cfs. The reach of Diamond Fork that would receive the 550-
. cfs peak flow is about 0.5 mile in length. However, about half of this ' 
length has already been removed from significant fish production by the 
new road and railroad construction resulting from the Thistle mudslide. 
The remaining half represents ~bout 3 percent of the total stream reach 
below Monks Hollow Dam. Therefore, the fisheries impact analysis for 
lower Diamond Fork would only be minimally affected. 
69. Comment: 
Page 245 [145], Table 33, Stream Reach 3: Angler use (days/year) should 
be 104, not 107. 
Response: 
Table 33 (Table 34 in the FEIS) has been revised. 
70. Comment: 
Page 150, Table 37, Stream Reach 1: Habitat units should be 94, not 86. 
Response: 
The habitat unit value of 86 as indicated in Table 37 (Table 38 in the 
FEIS) is correct. 
71. Comment: 
Pages 154, 159, and 161, Tables 41, 43, and 44, Headings: The trout 
fishery evaluation values are for 1992 (5 years into operation), not for 
the first year (1987). 
Response: 
Tables 41 and 44 (Tables 42 and 45 in the FEIS) have been corrected to 
indicate that values shown are for the fifth year of operation. Table 
43 (Table 4·4 in the FEIS) has not been changed because values for the 
1964 DPR Alternative occur in the first year of operation. 
72. Comment: 
Page A-14, include as item 8: Sixth Water Creek fish habitat restora-
tion. Restoration is specified as fishery mitigation under the 1964 DPR 
alternative by the Fish and Wildlife Service Coordination Act Report 
(Part I - Streams). 
Response: 
This comment has been accommodated in item 21 of the "Environmental Com-
mitments" section of the appendix. See also the response to comment 
No. 28. 
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Comments from State of Utah letter of August 16, 1983 
73. Comment: 
P. 43, par. 3--Sediment and erosion control plans must be reviewed by 
the Utah Division of Environmental Health prior to granting construction 
permits to insure protection of water quality and aquatic habitat. 
Response: 
The water quality discussion has been revised to indicate that sediment 
and erosion control plans would be reviewed by the Utah Division of 
Environmental Health. 
74. Comment: 
P. 43, par. 4--Reservoir sites must not be cleared until dam construction 
is near completion to prevent erosion and excessive downstream siltation. 
Response: 
The water quality discussion has been revised to indicate that reservoir 
clearing would be minimized to the extent possible until dam construc-
tion is sufficiently completed to control runoff from disturbed areas. 
75. Comment: 
P. 43--Inspections by Water Pollution Control staff prior to and during 
construction must be conducted to assure compliance with approved plans. 
Response: 
The water quality discussion has been revised to indicate that such in-
spections would be conducted. 
76. Comment: 
P. 46, par. 4--Sanitary and other pollution control facilities must be 
inspected prior to operation as well as approved before construction. 
Response: 
This section has been revised to indicate that such facilities would be 
inspected prior to operation and approved before construction. 
77. Comment: 
P. 123, par. 1--Certain stream sections may need to be upgraded to a 
1C classification if utilized for drinking water at a future date. 
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Response: 
The paragraph referred to has been revised to indicate that some stream 
segments may need to be upgraded. Existing water quality data indicates 
. that these streams normally meet most State standards, including Class ' 
lC. The Diamond Fork Power System would not preclude future upgrading. 
78. Comment: 
P. 123, par. i--A1though present turbidity levels are high, State Water 
Quality Standards for turbidity are probably not violated. There is an 
incorrect interpretation of State Standards. 
Response: 
The paragraph referred to has been revised to delete the reference to 
State turbidity standards. 
79. Comment: 
P. 127, par. 4--The nutrient budget and loading for the present Straw-
berry Reservoir watershed has been evaluated. The · statement that the 
reservoir is even more eutrophic than the phosphorus loading model indi~ 
cates does not agree with our evaluation. The high inflow loadings 
should predict a eutrophic level. 
Response: 
Present and projected nutrient budget and loading for Strawberry Reser-
voir has been updated, based on an analysis of significant additional 
data, and . the new projection is included in the FEIS. The new data show 
that the present total phosphorus load is 8,933 kg/yr or 0.354 g/m2/yr. 
The Vollenweider model (1973) (U.S. Environmental Protection Agency. 
1977. Quality Criteria for Water. Office of Water and Hazardous Mate-
rials, Washington, D.C.) rates this loading as borderline between meso-
trophic and eutrophic. The Canfield-Bachmann model (1981) gives a cal-
culated in-lake total phosphorus concentration of 0.031 mg/L. The 
Dillon-Rigler model (1974) gives a concentration of 0.038 mg/L. Exten-
sive field investigations show that present phosphorus concentrations 
average about 0.045 mg/L, which is significantly higher than any of the 
models predict. Other in-lake sampling (profiles) and chemical and 
biological analyses also indicate that Strawberry Reservoir is very 
eutrophic--more than the models predict. This analysis also agrees with 
the "208" study (Mountain1and Association of Governments. 1977. Water 
Quality Assessment of Several Major Lakes and Reservoirs of Summit, Utah, 
and Wasatch Counties of Utah. MAG Technical Working Paper No. 14. 
Provo, Utah. p. 86). The State applied the Carlson trophic-state index 
to 1imited .data from 1979 and 1980 and obtained a mesotrophic-eutrophic 
rating. Reclamation believes the reservoir is strongly eutrophic and 
needs to be improved. Following recent discussions, the ' Utah Division 
of Environmental Health basically agrees with Reclamation's findings. 
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80. Comment: 
P. 131, par. 4--We also disagree with the predicted trophic level of 
the enlarged Strawberry Reservoi.r. Without a reduction in phosphorus 
loadings, the west and upper ends of the system will probably remain 
eutrophic. The lower end from the present Strawberry Dam to the new 
Soldier Creek Dam will have better water quality because the major phos-
phorus loadings enter in the opposite end. Also, according to present 
reservoir flow release patterns, currents will also be westward toward 
the Diamond Fork aq"ueduct. The east portion of the enlarged reservoir 
will probably be closer to mesotrophic which is the recommended level 
for a healthy and productive reservoir system. 
Response: 
Following recent discussions, Reclamation and Utah Division of Environ-
mental Health personnel basically agree on the predicted trophic level 
of the enlarged Strawberry Reservoir (some portions will remain eutro-
phic, and others will tend toward mesotrophic conditions). The loading 
model applies simply to an entire reservoir and does not consider the 
shape of the reservoir or the locations of inflows or outflows. The 
phosphorus loading discussion under the "Future Enlarged Strawberry 
Reservoir" heading in the Water Quality section of Chapter IV has been 
revised to reflect this situation. 
81. Comment: 
P. 41, Fig. 10--Rerouting of the D&RGW railroad and Highway 6-89 from 
Diamond Fork east to east of Thistle as a result of the Thistle Slide 
has reduced the habitat unit values of several parcels of land iden-
tified as possible mitigation for the project. Parcels of land impacted 
include: C-6, FS-3, C-4, K, C-S and possibly FS-S and S-4. Habitat unit 
values will need to be recalculated and worked into the mitigation plan 
accordingly. 
Response: 
See the response to comment No. 39. 
82. Comment: 
P. 44, lines 8 and 9--Forbs and shrubs should also be included in revege-
tation plans. 
Response: 
The sentence referred to has been revised as suggested. 
83. Comment: 
P. 112, line 6--Water surface area cannot be classified as wetland habi-
tat as stated and rated as such. 
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Response: 
Water surface area resulting from project reservoirs may appropriately 
be classified as wetland habitat in accordance with the definition pre-
. sented in Executive Order 11988, which states in part that "Wetlands ' 
could also be interpreted to include canals, seeps, reservoirs, drains, 
and other conditions resulting from or associated with features of water 
control projects." However, the term "aquatic habitat" has been substi-
tuted for "wetland habitat" in the FEIS. 
84. Comment: 
P. 112, lines 41-43--This statement is no longer valid since the reloca-
tion of the D&RGW railroad and Highway 6-89 as a result of the Thistle 
Slide has eliminated the marsh. 
Response: 
The statement has been deleted. 
85. Comment: 
P. 166, lines 32 and 33--Diamond Fork is the proper deer herd unit name 
rather than Diamond. 
Response: 
The sentence referred to has been revised as suggested. 
86. Comment: 
P. 202, par. 2--Western's standard mitigation measures include modifying 
construction activities during breeding seasons of sensitive species 
(Appendix 3). Accordingly, construction activities on transmission lines 
should be coordinated with the Division of Wildlife to avoid seasons when 
wildlife are under stress. These would involve primarily big game winter 
ranges (November 1 through May 1) and deer fawning and elk calving sea-
sons (May 1 through June 30). Additionally, construction on any trans-
mission line passing within 1/2 mile of a golden eagle nest should be 
restricted during the nesting period from February 15 through May 15. 
Response: 
The paragraph referred to has been revised to indicate that the Utah 
Division of Wildlife Resources would be consulted to insure that wild-
life impacts resulting from construction activities would be minimized. 
87 • Comment: · 
P. 209, par. 2--Additional impacts which should be listed include dis-
turbance impacts during critical seasons for wildlife as listed in the 
previous comment. 
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Response: 
This section has been deleted in the FEIS since no modifications of the 
interconnected transmission system would be required with the recommended 
Sixth Water Flow Through Alternative. If an alternative were selected 
which required modifications of the system, disturbance impacts during 
critical seasons would be listed as an impact. 
88. Comment: 
P. 210, par. 4--This will be the case in all respects except big game 
hunting. Improved access will increase hunting pressure, which will 
result in a lower success rate and reduced quality of hunting. 
Response: 
The paragraph referred to has been revised as suggested. The revision 
also points out that the number of animals harvested and the economic 
benefits would be greater than at present. 
89. Comment: 
General map facing the title page--Location of Diamond Fork Powerplant 
probably interferes with the relocated D&RGW roadbed and the realignment 
of US-6 around the Thistle Slide. 
Response: 
The site for the Diamond Fork Powerplant is several hundred feet upstream 
on Diamond Fork from the new Highway 6 road fill that crosses the mouth 
of Diamond Fork. Reclamation does not expect any conflict between these 
features. 
90. Comment: 
P. 74, Fig. l8--There is a possibility that the Hayes Reservoir site at 
the mouth of Diamond Fork, 1964 DPR Alternative, would be compromised 
through the realignments of the D&RGW tracks and US-6. 
Response: 
If Hayes Dam were built, its axis might need to be shifted upstream be-
cause of the highway relocation. Also, additional flood storage capacity 
might be required in the reservoir to insure that the maximum probable 
flood could safely pass through the new highway and railroad embankments. 
91. Comment: 
P. 196, par. 3--Peak year expected employment for the recommended alter-
native is approximately 2,100 private and government employees. As 
noted in the DEIS, this addition to an already heavily used roadway 
could result in some local highway congestion. Carpools are suggested 
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as a mitigating action. The state, through programs implemented through 
the Utah Energy Office, actively encourages carpooling that not only 
eases congestion but saves precious fossil fuels and reduces auto emis-
sions. Assistance is available to the selected contractor through the 
state to develop a program. Sponsor endorsement should be as strong as · 
possible to assure the contractor pursues carpooling efforts. 
Response: 
Al though the traffic increase under the recommended Sixth Water Flow 
Through Alternative would be significantly less than under the Fifth 
Water Pumped Storage Alternative, carpooling is still considered an ap-
propriate action. Therefore, the paragraph referred to has been revised 
to indicate that the contractor would be encouraged to organize or spon-
sor carpooling to ease congestion, save fuel and reduce emissions, and 
to indicate that State assistance to the contractor would be available. 
92. Comment: 
P. 196, par. 3--There is a general concern as to the effect additional 
water delivered to the Great Basin, due to the transbasin diversion, will 
have on roads crossings over and near the Spanish Fork River, Utah Lake, 
Jordan River, Jordan River Parkway, Great Salt Lake. 
Response: 
The transbasin diversion would have no effect on road crossings at the 
locations mentioned. Flows would be released down the Spanish Fork 
River to Utah Lake at times of low natural flow, so that flooding, 
streambed erosion, and loss of fishery habitat would be minimized. 
Operation . studies indicate that fluctuations on Utah Lake would be re-
duced with the transbasin diversion in operation. Water would be re-
leased to Utah Lake only as needed to compensate for water taken from 
the Provo River for municipal and industrial use and to provide irriga-
tion water to new agricultural lands to be developed. The operation 
studies indicate that under project operation, spills from Utah Lake to 
the Jordan River would be · reduced during wet years. This reduction of 
spills would benefit both the Jordan River and the Great Salt Lake. 
93. Comment: 
P. 14, par. 4--A more crucial aspect for USBR to address in the final 
EIS is the relationship between the marketability of CRSP power and the 
price at which the DFPS output would be sold. It is our understanding 
that the price of this new power would be rolled in over the rate st~uc­
ture of the entire CRSP system. Through this average cost pricing ap-
proach, the power would be very attractive in terms of comparative costs 
with other potential sources of peaking power. Consequently, the market-
ability of · this power would not be in serious doubt. Confirmation of 
this understanding would be appreciated. 
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Response: 
Many non-Federal financing options exist for the power system, one of 
which is financial integration with CRSP. The relationship between the 
cost . and marketability of Diamond Fork power will be determined by the 
community of potential funding participants. The power system will not 
be built unless sufficient non-Federal funding exists. Reclamation be-
lieves the power is fully marketable with the recommended Sixth Water 
Flow Through Alternative. 
94. Comment: 
P. S-3, Summary Table 1, p. 94, Table 19--Sixth Water Penstock is listed 
as 1,400 miles and is obviously in error. 
Response: 
The tables have been corrected to reflect the correct penstock length of 
1,400 feet. 
Comments from Wyoming Executive Department letter of August 10, 1983 
95. Comment: 
The only concern directly affecting Wyoming is the financial integration 
of the Central Utah Project into the power rate structure for the Colo-
rado River Storage Project. The dialogue that WAPA and the Bureau are 
developing with the states and CREDA may reduce some of the problems 
associated with the pay-back requirements of the Colorado River Storage 
Project Act. 
Response: 
As stated in Chapter I of the FEIS, all power not needed for project use 
will be funded by non-Federal participants. Preliminary information 
from Western Area Power Administration indicates that CRSP rates may 
increase slightly if power system costs are integrated into the CRSP 
rate base. This effect would be fully disclosed in Western's power 
marketing and rate setting processes. 
Comments from Wyoming State Engineer's Office letter of August 4, 1983 
96. Comment: 
The project should not have any effect upon the State of Wyoming from a 
water resources standpoint, but it may have some effect from a power 
standpoint. There are some potential impacts on Colorado River Storage 
Project power rates, depending on which alternative is chosen and also 
whether non-Federal financing is used for the project. 
271 
CONSULTATION AND COORDINATION (Continued) 
Response: 
See the response to comment No. 95 • 
. Comments from Wyoming Public Service Commission letter of August 3, 1983 
97. Comment: 
Utility rates could be affected if a utility operating in Wyoming chooses 
to become involved financially in the project. Rates Wyoming utilities 
pay Western Area Power Administration for Colorado River Storage Project 
Power could be affected by the inclusion of power from said project in 
CRSP allocations. 
Response: 
See the response to comment No. 95. 
Comments from Wyoming Recreation Commission letter of July 29, 1983 
98. Comment .: 
As a variety of measurements of recreation use exist, it would be most 
helpful if a recreation day was defined. 
Response: 
As used in the Diamond Fork Environmental Statement, a "recreation day" 
is defined as a visit by an individual to a recreation area for recrea-
tion purposes during a significant portion or all of a 24-hour day. For 
statistical consistency, a recreation day is assumed to consist of 2.5 
activity days or occasions of a mixture of activities. 
99. Comment: 
From a professional standpoint, the recreation capability estimates seem 
high. It appears a per acre capacity figure may have been multiplied 
times the acreage available for recreational use. This methodology, and 
the resultant estimate of recreation capability, may be inappropriate. 
The quality of the recreation opportunities demanded within the project 
area and the ability of the administering agency to manage the new facil-
i ties should be considered in determining the recreation capability. 
Additionally, the length of the use season should be specified. Per-
haps these items were considered. If so, it would be helpful if the 
preparers mentioned the methodologies utilized to assess recreation 
capability. Such an explanation would justify their results. 
Response: 
Recreation capability was determined using the Forest Se'rvice' s "GRID 
Computer Program" for determining developable sites and its "Recrea-
tion Opportunity Spectrum" and Reclamation's "RUNPROJ," developed by 
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F. Liljegren and L. Boynton. Data base information included Forest 
Service RIM report 2300-1, Utah State University's Utah Resiqent Outdoor 
Recreation Participation, 1976-1977, volume I, and Recreation and Wild-
life Summaries, published annually by Reclamation. The recreation-use 
estimates were prepared by the Uinta National Forest in coordination 
with Reclamation. The Uinta National Forest prepared the report because 
it would be the administering agency for these facilities. The season 
for recreation use would be apprqximately 6 months long. Facilities 
would be opened to the public on or about May 15 and would be closed on 
or about November 15. 
Comments from Central Utah Water Conservancy District letter of 
August 3, 1983 
100. Comment: 
Summary Table 1 indicates that the Sixth Water Flow Through Alternative 
is more economical than the 1964 DPR Plan ($14,000,000 versus $11,500,000 
annual increment net benefits). The capacity of the Syar Tunnel is 
shown at 600 cfs for the Sixth Water Flow Through Plan and 400 cfs for 
the 1964 DPR Pl~n. The Syar Tunnel is therefore at 45% capacity versus 
68% for the 1964 DPR Plan. The two electrical generation systems are, 
therefore, running at different plant factors and are not readily com-
parable. For instance, if the 1964 DPR plan were increased to 600 cfs, 
it would probably have greater net benefits than the Sixth Water Flow 
Through System. 
Response: 
In formulating the Sixth Water Flow Through Alternative, various con-
figurations and feature sizes were compared to determine which com-
bination would produce the maximum annual net benefits. A configuration 
similar to the 1964 DPR Alternative was examined, with various Syar 
Tunnel capacities (400-835 cfs). This configuration also included a 
small powerplant below Hayes Dam. Maximum net benefits of $17,574,000 
per year were obtained for this configuration with a Syar Tunnel capac-
ity of 600 cfs. This compares with annual net benefits of $18,873,000 
for the Sixth Water Flow Through Alternative as described in the DES. 
The net benefits were based on January 1981 costs and benefits rather 
than the January 1983 costs and benefits shown in the DES. 
101. Comment: 
Page S-5, "Permanent losses of vegetation, mostly from reservoir inun-
dation would total about 1,000 acres for the recommended plan, including 
about 45 acres of scarce riparian habitat. Temporary losses of vegeta-
tion, mostly from construction of the Diamond Fork Pipeline and develop-
ment of borrow area, would total about 400 acres, most of which is 
reseeded and mountain brush communities. Why is 4,440 acres being 
acquired for mitigation? 
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Response: 
About 4,000 acres would be acquired for mitigation with the recommended 
Sixth Water Flow Through Alternative. In addition to direct permanent 
_losses of wildlife habitat from reservoir inundation, the project would -
have significant indirect permanent impacts on wildlife which add to the 
required amount of mitigation (Table 48 of the FEIS). Permanent disturb-
ance by major new roads is an ~xample. Another factor involved is that 
the mitigation lands have existing habitat values of varying quality. 
A considerable- amount of mitigation is achieved through improvement of 
these lands to increase their wildlife value from some existing condi-
tions. Thus, in this case, it takes more than a one-to-one acreage 
matchup to provide sufficient habitat value through improvement to com-
pensate for losses. 
102. Comment: 
Page 49, Table 6 Lands for Project features: The acreages acquired for 
project purposes appear to be greatly exaggerated to mitigate actual 
project losses. 
Response: 
Acreages to be acquired for project features were based on projected 
needs for reservoir management and roadway, powerline, and pipeline, 
maintenance. Acreages required for wildlife mi tigation were based on 
actual disturbance caused by feature construction, disturbance corridors 
surrounding the features (roads in particular), and the habitat value of 
the lands to be acquired for mitigation. (See also the response to com-
ment No. 101.) 
103. Comment: 
Page 91, Table 18 Wildlife Mitigation Options: It is not clear why the 
recommended acreages were selected on any basis other than preference. 
What about animal unit months, range capacity, etc. Apparently, these 
were not considered. 
Response: 
The recommended wildlife mitigation plan is based on a combination of 
biological, economic, and social considerations. Habitat unit values 
are the basis for the wildlife impact and mitigation analysis. Deer 
day-use and carrying capacity (equivalent to animal unit months and 
range capacity) were used in the derivation of habitat unit values for 
all cover-habitat types in the project area. 
104. Comment: 
. 
Page 9S, Table 20 Comparison of environmental impacts of- Diamond Fork 
Power System Alternatives: It is not clear what units esthetics are 
measured in. 
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Response: 
As indicated in Chapter IV under "Topography and Scenery," ratings of 
esthetics were prepared by the Forest Service and were based on a model 
using visual changes observed from travel routes on national forest 
lands. The values in Table 20 are derived from this model and represent 
the relative comparison of visual impact among alternatives. Footnote 
20 (footnote 22 of the FEIS) of the table has been revised to clarify 
this situation. 
105. Comment: 
General: It appears that an exceptionally large area has been incor-
porated in the project take line boundary, resulting in a like amount of 
land to be acquired for mi tigation purposes. This District questions 
the need for such a large acquisition and the accompanying mitigation. 
Response: 
We assume the take line referred to is the study area boundary shown on 
Figure 10 of the DES (Figure 9 in the FEIS). The boundary shown is not 
a take line and " has no direct relationship to the amount of land re-
quired for wildlife mitigation. The boundary includes all areas that 
potentially would be disturbed by construction and/or operation of the 
various project alternatives. (See also the responses to comment Nos. 
101 and 102.) 
Comments from Environmental Policy Center letter of August 11, 1983 
106. Comment: 
It is unclear from reading the document where the mitigation lands for 
the project will be located. It is our position that mitigation should 
be done concurrently with project construction, rather than be added or 
considered after the fact. 
Response: 
Wildlife mitigation lands are shown in Figure 9 of the FEIS. Each par-
cel is delineated and set apart from others by a letter/number designa-
tion which is used whenever referring to specific parcels. (See also 
the response to comment No. 30.) 
107. Comment: 
It is also unclear from reading the document what the impact of the 
reservoir(s) fluctuation will be. How many acres of mudflats will be 
created, what will be the access to the reservoirs, what will be the 
impacts on the high quality wetlands, as well as the fisheries. There 
was little mention of measures to eliminate the problem of fish in the 
power system. In addition, it was pointed out that water stratification 
will result in excessive algal growth in the project. What impact will 
this have on recreation and fishing? 
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Response: 
With the recommended plan, daily fluctuations would create up to 8 acres 
of mudflats at Syar Reservoir and about an acre at Sixth Water Reser-
. voir. Seasonal fluctuations would result in up to 25 acres of mudflats 
at Monks Hollow Reservoir at the end of the irrigation season. 
The existing Diamond Fork Road . and a new 3.3-mile-long road to the day-
use area on the north side of Monks Hollow Reservoir would provide 
vehicle access to the reservoir for recreation. Small boats could be 
launched at the day-use area and a trail would provide access by foot 
around the south side of the reservoir. Since no recreation facilities 
would be available at Syar and Sixth Water Reservoirs, no public access 
would be ·permitted. Roads would provide access to these reservoirs for 
maintenance and service purposes only. 
Reservoir fluctuation would have no impact on high quality wetlands 
because none occur in the project area. Impacts to wetlands are de-
scri bed in Chapter IV of the FEIS. Because of their small size and 
fluctuating water levels, Syar and Sixth Water Reservoirs would not sup-
port viable .fisheries. Monks Hollow Reservoir would support a marginal 
fishery which would not be adversely affected by -drawdown since the 
reservoir would not fluctuate greatly on a daily basis but would be 
drawn down gradually during the year. 
The problem of fish in the power system is addressed in the response to 
comment No. 38. 
Algal growth in project reservoirs would be similar to that which occurs 
in other reservoirs with similar size and operation. The recreation and 
fish analyses, including projected recreation and fishing benefits, were 
based on this factor, as well as projected conditions of fluctuation, 
stratification, water quality, etc. 
108. Comment: 
Another issue that made reviewing the document difficult was the absence 
of cost figures for the project and alternatives. Is this project part 
of the Central Utah Project System, therefore part of the questionable 
benefit/cost ratio of 3.2 to 1 (project data sheets list the b/c as 1.6 
to 1) or does the system stand alone? 
Response: 
The total estimated construction cost of each alternative for the Dia-
mond Fork Power System is given in Summary Table 1 (also Table 19). The 
Diamond Fork Power System is part of the Bonneville Unit of the Central 
Utah Project. · The benefit-cost ratio for the Bonneville Unit with the 
recommended Sixth Water Flow Through Alternative is 1.88 to 1. The 1.6 
to 1 benefit-cost ratio is for the Bonneville Unit with the 1964 DPR 
Alternative for the power system (see also the response to comment No. 
119). 
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109. Comment: 
There is also the question of the number of jobs that are to be created 
by this proposal. The project is due to be constructed over a seven 
year period (based on a 12 month construction cycle which is rather dif-
ficult to imagine given the location). During the peak year, the proj-
ect will provide direct employment to about 2,100 private and government 
employees. That would be a total of 14,700 jobs if every year were the 
peak year. Yet tables on page 95 show the employment to be 20,646 jobs 
for this project. What is the formula for figuring jobs on these proj-
ects? 
Response: 
Over the 4-year construction period, the recommended Sixth Water Flow 
Through Alternative would create 5,620 jobs of direct employment, 5,900 
jobs of indirect employment, and 2,850 jobs of other employment (Table 
55). Because a 7-month construction season is assumed, the annualized 
figure for direct employment is less (i.e. 3,525 person-years). In-
direct and other employment for the recommended plan are already given 
in person-years. A total of 12,275 person-years of all types of em-
ployment would be created by the recommended plan. 
Direct employment is calculated on the basis of project cost, with labor 
requirements varying, depending on the type of construction activity 
(see footnote 1, Table 55). The number of indirect jobs was calculated 
by the Bureau of Reclamation Economic Assessment Model (BREAM) and is 
within the range of the multiplier for new construction in Utah County, 
which ranges between 2.0 and 2.5. (Refer to footnote 2, Table 55.) 
"Other employment" is calculated on the basis of 30 percent of the value 
of materials, equipment, etc., sold in Utah County and induced and stem-
ming from project construction, divided by the 1980 annual average wage 
in Utah County. 
110. Comment: 
Also lacking in the report is any considerable discussion on the geology 
of the area. Most of the projects in this Unit have been beset with 
seepage and other problems requiring extensive work to fix. Rather than 
relying on "available data" an extensive review of the site geology 
should be undertaken given what I would call "unstable" conditions in 
the area. 
Response: 
In the FEIS, the section on Geology and Seismicity in Chapter IV contains 
more detailed information on site geology than was given in the DES. 
111. Comment: 
The last area that is most troublesome is the discussion on whether the 
power is needed or not, or whether the power is being produced because 
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the basin-to-basin water transfer will provide the opportunity. The 
Draft Environmental Statement does not address questions such as where 
the power will specifically go because of the Basin wide approach that 
is taken to "wheeling" powe:r. There is no discussion on the rationale 
. behind Western's projections, they are just given to us as accepted. 
Early discussions in the Draft mention the great growth expectations for 
the Wasatch area but the power is spoken of in where it can tie in 
Basin wide (Colorado). 
Response: 
Western Area Power Administration has the responsibility for marketing 
all surplus power generated at Reclamation powerplants. Power generated 
by the Diamond Fork Power System is intended to satisfy baseload and 
peak demands wi thin the CRSP market area. During the early planning 
stages of Diamond Fork Power System, it was assumed that the system 
would be Federally funded and that all power generated would be marketed 
by Western. It was, therefore, a logical decision to base the Diamond 
Fork planning studies on ·Western's power market survey. 
After planni.ng studies for Diamond Fork were well underway, Reclamation 
was directed to seek non-Federal funding for the power system. As a 
result, the portion of the power required for project use (Bonneville 
Unit pumping) would be funded by the Federal Government and the remainder 
would be funded by non-Federal participants. Construction would not 
begin until agreements with both power and financial participants have 
been negotiated and signed. 
Reclamation's determination that a demand exists for the power will be 
based on non-Federal entities' interest in the project. That interest 
will be m~asured by the willingness of those entities to participate in 
the financing. Reclamation will consider signed financing and power 
purchase agreements to be verification that sufficient power demand ex-
ists. 
As stated in Chapter I, an assessment of non-Federal interest in devel-
oping the power system conducted in early 1984 indicated inadequate 
support for the Fifth Water Pumped Storage Alternative recommended in 
the Draft Environmental Statement. As a result, the Sixth Water Flow 
Through Alternative, which more adequately satisfies current power mar-
ket needs, has been selected by Reclamation as the recommended plan. 
112. Comment: 
In addition, who the power will be allocated to or whether the project 
is going to be Federally or non-Federally constructed has an impact on 
not only the CUP but also the whole CRSP system. I was under the impres-
sion that power revenues from this project would be used to take care of 
the portion of farmers payment above their "ability to pay" or would be 
fed back into the CRSP system. Is this not the case? If non-Federal 
entities cooperate with construction and later share the energy pro-
duced, what would those last revenues be allowed use towards? 
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Response: 
Since Diamond Fork power not needed for project use would be financed 
with non-Federal funds, the revenue would go to the non-Federal partici-
pan.ts. Repayment of costs associated with irrigation and drainage fea-
tures of the Bonneville Unit in excess of the farmers' ability to pay 
would be accomplished with revenue derived from the CRSP Upper Basin 
Fund. 
113. Comment: 
Has it been clearly established that the operation of this project would 
not impinge on the irrigation purposes of the project? 
Response: 
Water deliveries would have priority over power generation under all 
circumstances. Operating agreements with non-Federal participants would 
insure that irrigation and municipal and industrial water would be de-
livered as needed. 
Comments from Intermountain Water Alliance letter of August 15, 1983 
Note: General comments have not been responded to because they are 
included in more specific comments later in the Alliance's 
letter. 
114. Comment: 
The public has already been denied opportunity two years ago to address 
the high BU water costs and municipal and industrial (M&I) water charges 
as well as opportunity to vote, via public referendum, their willingness 
to continue support for development of this water. There are misrepre-
sentations in the EIS of the amount of M&I water to "be received" by the 
Central Utah Water Conservancy District, over that contracted for in 
1965, as the Bureau and the District evaded signing a contract renewal 
by using terms of the 1958 Water Supply Act. Similar efforts to evade 
disclosure of the best energy supply options for citizen taxpayers, for 
their communities, and for their children appear to be taking place by 
means of this EIS. In fact, a Bureau official, responding to a question 
at a Diamond Fork Power System hearing, stated that the function of the 
Bureau was not one of evaluating (energy) supply options but one of sup-
plying a service - implying that it is up to the public to determine 
"the best bang for the. buck." 
Intermountain Water Alliance recently made some casual streetside in-
quiries to determine what the general public knows and understands about 
the CUP-Bonneville Unit; its purpose, its need, what its development will 
cost them. Some 17 years after commencement of development, the general 
public has only the vaguest ideas about it - let alone their obligations 
for paying for the water. Other discussions with many citizens indicate 
serious concern that Utah citizens are not being well served by promoters 
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of costly and outmoded water supply solutions. They are critical that 
'needed Wasatch Front water management opportunities hav~ been purposely 
delayed- -defer red to CUP development. They are seeing the irrationality 
and fai l ure to deal with a . l,690,000-acre-foot Bear, Weber, and Jordan 
Rivers system which flows into a lake with no outlet, and a salt lake at ' 
that. They are further concerned . at the degree of power over Utah t s 
water which the Federal Government is achieving now--without public 
review or . agr eement. 
Response: 
Reclamat i on, in conjunction with the Central Utah Water Conservancy 
District, has made cons;lderable effort in recent years to inform the 
public about the Bonneville Unit. Public meetings have been held in 
many of the areas affected by the unit, news releases have been provided 
to the media, and newsletters have been regularly distributed to numer-
ous government and private interests. In spite of these and qther ef-
forts, Reclamation agrees that the general public understands very 
little about the Bonneville Unit. Reclamation is sensitive to public 
concern over project costs and repayment and is conducting an extensive 
public i nformat ion program through public meetings and the news media. 
Reclamation al so shares your concern that suitable repayment procedures 
are arranged to recover the remaining reimbursable cost s of municipal 
and i ndustrial water. A supplemental repayment contract will be re-
negotiated a nd the negotiations will be open for public observation. A 
news r elea se announcing the negotiations will be made available to the 
media. 
The Reclamation of ficial you quoted was saying essentially the same thing 
you said ~arlier in the second paragraph of your letter. "Utilities and 
agencies are now revising studies which should examine impacts on power 
demand due to the economic recession but also due to public conservation 
efforts which reduce demand which has been their response to increased 
rates for their energy." These utilities and agencies will help the 
public determine the future demands and the willingness of the public to 
pay for f uture supplies. 
Reclamation and the State of Utah have evaluated and are aware of the 
potential water supplies of the Bear, Weber, and Jordan River systems. 
The State has made the decision to pursue and support the Central Utah 
Project. An extensive public review of the Bonneville Unit has been 
initiated by the Governor of Utah and the Regional Director of the Bu-
reau of Reclamation. The review may result in further refinement of the 
Bonneville Unit plan. The State is also considering other sources of 
water for development after the Central Utah Projec,t is d.eveloped and 
demand increases. Reclamation is assisting in the development of water 
resources in · Utah at the invitation of the State and continues to work 
closely with State and local officials. 
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115. Comment: 
Intermountain Water Alliance requests that all further Bonneville Unit, 
CUP water development be halted until there is a public forum to ade-
quately inform the public about range of services and costs of these to 
them, to their communities, and to their children. And, that the public 
be given full opportunity to vote on their choice of water and energy 
management. 
Response: 
This request is beyond the scope of the Diamond Fork Environmental State-
ment. However, we believe that the public has had considerable oppor-
tunity to learn about the Bonneville Unit and to be involved in the plan-
ning and decisionmaking processes. In 1964, the public had the opportu-
nity to review project costs and benefits and to vote on a repayment 
agreement. Public hearings were held to receive public comment on the 
1973 Bonneville Unit and 1979 M&I System environmental statements. Pub-
lic involvement activities for the Diamond Fork Power System are dis-
cussed in Chapter I of the FEIS. These activities include numerous press 
releases, newsletters, project tours, information meetings, scoping meet-
ings, and public hearings. As development on the Bonneville Unit pro-
gresses, Reclamation will continue to inform the public and receive input 
to the planning and decisionmaking processes. 
116. Comment: 
The EIS provides insufficient information to demonstrate need for hydro-
power, peaking power, or the magnitude of a pump storage peaking power 
facility recommended by the Bureau. It is not adequate to refer to 
studies made in 1981 when current facts show that energy demand projec-
tions have been wildly off base. IWA requests that the following defi-
ciencies in information be supplied. There are: 
- No amounts or kind of power demand which is current today. 
- No population characteristics laid out, no evaluation of 
willingness of people and communities to pay for how much 
and what kind of power. 
- No studies of acts which currently reflect reduced power 
demand and reasons for it. There is evidence that the 
economic turndown itself is not solely responsible - that 
conservation measures on the part of the public plays a sig-
nificant role here. Also, there is no data on effects of 
increased costs and pricing on energy demand, how this has 
affected energy conservation, and no discussion of the role 
of utilities in reducing demand. 
- No evaluation of related power producers and alternatives 
for supply which reflects public response to rate increases. 
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- No discussion of land management options for energy pro-
ducers. 
- No criteria set forth to prevent overprojections of need, 
i.e. WPPSS. 
- No information on current excess energy available. 
Response: 
The need for Diamond Fork power is discussed in the response to comment 
No. 111. Excess energy, overprojections, land management, alternative 
supplies, and population . increases must be evaluated from each potential 
non-Federal participant's perspective. 
117. · Comment: 
No evaluation of possible consequences of Bureau hydropower management: 
over-compensating; extra:- capacity not used, not needed, or selling at a 
loss; no way to pay for it. . 
Response: 
See the response to comment No. 111. 
118. Comment: 
No evaluation of Bureau hydropower alternatives related to Wasatch Front 
studies. 
Response: . 
The objectives of the Wasatch Front Total Water Management Study which 
Reclamation and the State of Utah, Division of Water Resources, are con-
ducting under joint agreement are as follows. 
A. Improve the data base for determining the availability of 
surface and ground water supplies for development and man-
agement potentials. 
B. Through data synthesis, assess the resource capability of 
the river basins in terms of water, land, water quality, 
environmental, and recreation resources. 
C. Identify current and long-term (. through year 2020) water 
needs in the Wasatch Front area. Relate the water re-
sources capability of the various river basins for meet-
ing .and solving identified problems and needs. 
D. Ident.ify and evaluate opportunities for better water man-
agement. 
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The Wasatch Front study will not be investigating hydropower alterna-
tives. The overall goal of the study is to assist the water organiza-
tions along the Wasatch Front to more efficiently use their water re-
sources. Therefore, it is highly improbable that any studies on Wasatch 
Front total water management will be looking at hydropower alternatives. 
119. Comment: 
No detailed disclosure of costs for the recommended project, rumored to 
be some $1 billion. 
Response: 
As shown in Table 19 of the FEIS, the construction cost of the recom-
mended Sixth Water Flow Through Alternative for the power system is ap-
proxima tely $390 million based on January 1983 prices. More detailed 
information on this cost is included in a draft Supplement to Definite 
Plan Report on the Bonneville Unit, which will be available upon re-
quest in the fall of 1984. 
120. Comment: 
No guidelines yet addressed for cost sharing: who pays for what and who 
receives what revenues. The fact that guidelines are just being de-
veloped makes this Bureau proposal premature. The public has a right to 
know and understand all the ramifications of cost sharing prior to any 
decisionmaking. While the Bureau refers to interested parties in par-
ticipation in this hydropower proposal, it is not enough that such inter-
est is referred to only. What entities are interested, to what extent 
are they interested, why? The public is not in a "trust us" mood today. 
What commitments support interest of entities? 
Response: 
See the responses to comment Nos. III and 178 . Since non-Federal financ-
ing arrangements can be of varying complexi ties, each case is handled 
on an individual basis. In May 1984, Reclamation prepared a non-Federal 
financing proposal for the Fifth Water Pumped Storage Alternative. 
Copies of that proposal and the decision which led to selection of the 
Sixth Water Flow Through Alternative as the recommended plan are avail-
able. 
121. Comment: 
In view of the 1983 Legislature's change of the Conservancy District law 
allowing for power generation and marketing, it is necessary that the 
role of the District in any Diamond Fork power project be spelled out: 
its role and purpose of its role and how this will be accomplished if 
power revenues are to be used to repay Bonneville Unit M&I water de-
velopment costs. 
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Response: 
Because of the principle of non-Federal participation in the Diamond 
Fork Power System and the law. referenced above, one potential non-Federal 
.financing arrangement could be to have the Central Utah Water Conser-
vancy District participate in the funding of the power system. The 
revenues that the district would receive as a result of this participa-
tion would be used to retire ~onds issued for the district's share of 
the power system. Conceivably, surplus revenues might be used to help 
meet other Bonneville Unit repayment obligations. Whether or not the 
district will participate in the funding of the Diamond Fork Power Sys-
tem is presently unknown, but as of this time the district has expressed 
no positive interest in participating. 
122. Comment: 
Page 5, Chapter 1 , EIS - "A total annual water supply of 310,400 acre-
feet would be provided, including 99,000 acre-feet of M&I water, 204,900 
acre-feet for irrigation and 6,500 acre-feet for stream fisheries." 
In lieu of signing a supplemental contract in 1980, the District used 
terms of the 1958 Water Supply Act to continue construction and agreed 
to "receive" 39,000 acre-feet of M&I water. This amount is not the 
amount agreed upon in the 1965 contract with the public. It is only one 
half the amount. How then do we now have 99,000 acre-feet of M&I water 
to be delivered? 
What does "receipt" of 39,000 acre-feet of water mean? What is to hap-
pen to the other 60,000 acre-feet? Is it committed to another purpose? 
What purpose? Does it flow down into the Great Salt Lake unused? How 
will this reduced amount of M&I water affect development of hydropower 
in the Diamond Fork System? 
Response: 
The water supply shown in the DES was in error. As indicated in Chapter 
1 of the FEIS, the Bonneville Unit water supply is 294,400 acre-feet; 
consisting of 121,100 acre-feet for municipal and industrial use, 166,800 
acre-feet for irrigation, and 6,500 acre-feet for stream fisheries. 
The 39,000 acre-feet is the estimated quantity of municipal and indus-
trial water that could be provided under the terms of the existing re-
payment contract. The remaining 82,100 acre-feet is still committed to 
municipal and industrial use, but it is assumed that additional repay-
ment coverage would be required before this water could be provided to 
the District. None of the 121,100 acre-feet would flow into the Great 
Salt Lake unused. The amount delivered through the Diamond Fork Power 
System would vary from large imports in dry years to small imports in 
wet years when local supplies would be abundant. This operation would 
make the Diamond Fork Power System highly compatible with other hydro-
electric power operations in the CRSP market area. During wet years, an 
abundance of hydroelectric energy would be available within the CRSP 
system; therefore, a reduced output from Diamond Fork would have no 
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adverse impact. During dry years, there would be a shortage within the 
system; therefore, output from Diamond Fork would be beneficial. 
123. Comment: 
The EIS states that 204,900 acre-feet of Colorado River water is to be 
used for irrigation. Yet Ed Clyde, lawyer for the District, stated that 
the Bonneville Unit, Central Utah Projects water development is now an 
energy development. This changes the economics of the Bonneville Unit. 
The question must be answered whether, in fact, Bonneville Unit water is 
being developed cheaply, at Federal subsidy costs for irrigation water, 
and under the guise of developing irrigation water, when in fact it will 
be ultimately a more costly M&I water project. 
Response: 
The Bonneville Unit is a multipurpose project designed to meet existing 
or projected needs for municipal, industrial, and agricultural water; 
recreation; electric power; and flood control. The Diamond Fork Power 
System would utilize the transbasin diversion of unit water from the 
Uinta Basin to the Bonneville Basin to generate power but would consume 
essentially no water. As stated in Chapter I of the FEIS, · the water sup-
ply for irrigation is 166,800 acre-feet (the amount of 204,900 acre-feet 
used in the DES was in error). Although there are no plans to do so at 
this time, if some of this water were converted to municipal and indus-
trial uses in the future, project costs would change very little, but 
repayment would differ. All costs of municipal and industrial water 
must be repaid with interest, thus the amount of money repayable to the 
United States would include interest over the repayment period. 
124. Comment: 
Bureau of Indian Affairs Development: This is the first time IWA has 
heard of this classification of any Indian system of the Bonneville 
Unit. When did this change take place? Under what circumstances? 
Since the Ultimate Phase, Ute Indian Unit, has been dropped by the 
Bureau and declared infeasible (this unit was to resolve the priorities 
of Indian water rights, among other actions), where is this resolution 
or adjudication now taking place for Indian water rights? It is not 
stated in the EIS. 
Response: 
The Bureau of Indian Affairs Activity, erroneously referred to as the 
Bureau of Indian Affairs Development in the DES, is discussed on pages 
104-108 of the 1973 Bonneville Unit FES. Reclamation is working with 
the Ute Tribe to identify alternative plans for satisfying the require-
ments of the "Indi-an Deferral Agreement." 
125. Comment: 
Statement from the EIS: 
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"The CUWCD has overall responsibility for administration of the Bonne-
ville Unit and would contract with the United States and . the water users 
for repayment of reimbursable project costs for irrigation and municipal 
and industrial water. However, no such costs would be associated with 
the Diamond Fork Power System. Water conveyance facilities, reservoirs, 
and powerplants would be operated and maintained by Reclamation. Switch-
yards and transmission lines would be operated by Western, which also 
would market the power ••• " 
In view of proposed changes in other entity participation in both con-
struction and marketing of power, such a statement is wholly inadequate 
today. 
- On what repayment basis will the CUWCD contract with the 
Federal Government? For what product? Water? Energy? 
Since the District already failed to contract a supplemental 
water supply, to meet its water development obligations, 
what will its obligations be for (a) water supply costs, and 
for whom? (b) energy supply costs and for whom? If energy 
revenues are to be used to repay M&I water development costs, 
how and when will this modification of Federal policy be 
brought about? Under what kind of conditions will the pub-
lic be involved in this procedure? How will they be given 
a choice? When? 
- What are the Federal regulations which condition, and how, 
the disbursement of costs when both water is de veloped and 
hydropower? When both developments are shared to produce 
separate products? Full disclosure of BuRec procedures must 
be spelled out: costs of construction for what product and 
what purpose, and for what benefits. 
- What are the Federal regulations which condition costs and 
benefits to participants in Federal water and power genera-
tion? 
Response: 
Reclamation is currently preparing updated documentation of Bonneville 
Unit costs, benefits, cost allocations, and repayment schedules in a 
Supplement to the Bonneville Unit Defini te Plan Report. This Supplement 
will reflect cost changes and refinements in the project plan that have 
occurred since the Defini te Plan Report was published in 1964. This 
information will be available to the public by request in the fall of 
1984. 
126. Comment ·: 
Page 8, Chapter 1 - CRSP Power: In view of changes either taking place 
or proposed in CRSP power revenues, as well as in power generation by 
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non-Federal entities, some clarification of this situation must be pro-
vided the public. Where are the guidelines? What is the supervisory 
and regulatory review process, over whom, for what purpose? What options 
do CRSP power contractors retain now, or in the future? What impacts 
will changes in CRSP bring about? 
Response: 
In response to increased costs that are repayable by power, increased 
CRSP firm power rates were placed in effect on an interim basis during 
January 1981 and again during June 1983, thereby increasing annual CRSP 
revenues. Western has published procedures followed in adjusting rates 
which provide for public participation. Rates are developed by \vestern 
and approved and placed into effect on an interim basis by the Deputy 
Secretary of Energy, subject to final confirmation and approval of the 
Federal Energy Regulatory Commission. Fiscal year 1982 CRSP power re-
payment studies indicated that an additional rate increase will be 
needed, and Western expects to initiate another rate adjustment in 1984. 
Notice of the proposed adjustment will be published in the Federal 
Register. Persons interested in the power repayment study policies and 
methodologies, including how participating project costs are handled in 
the power repayment study, are free to discuss them with Western and 
Reclamation during a 90-day consultation and comment period. Power re-
payment studies supporting the two most recent rate adjustments included 
some costs for a 133-MW flow-through Diamond Fork Power System. The 
studies for the rate adjustment to be undertaken in 1984 are expected to 
assume non-Federal financing of the Diamond Fork Power System, consistent 
with Reclamation's latest plans. Opportunities to comment on the plan 
to construct the Diamond Fork powerplants with non-Federal funds will be 
provided when Western's proposed Diamond Fork marketing plan is pub-
lished. 
127. Comment: 
Page 8, Chapter 1; Page 99, 100, 101, Chapter 3 - All Discussions of 
Western Area Power Administration Involvement: It is not publicly 
satisfactory that involvement of WAPA in marketing and delivering of 
Diamond Fork hydropower is to be addressed sometime in the future and 
separately, with its own EIS. What is proposed is leaving the tip of 
the iceberg undisclosed to the public who is being asked to make deci-
sions now: costs, economic factors, load management, marketing and 
delivery, environmental trade-offs for Utahns for a product outside 
their State, fluctuating economic and energy situations which will con-
dition WAPA marketing " "roles - all these factors are outside current 
public review. The public appears to lack both specific and comprehen-
sive information on which to make decisions which will affect their 
pocketbooks, their way of life, and the State public resources. 
Many of the conditioning factors related to Diamond Fork Power System 
are unknowns to the public, some unknowns to the participants in de-
velopments. The EIS is premature, inadequate, and does not fulfill pub-
lic need in the processes proposed. 
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Response: 
See the response to comment No. 178. Preliminary consultation with the 
Bureau of Land Management ~nd the Forest Service indicates that there 
are no insurmountable obstacles that would prevent development of appro- ' 
priate transmission routes if additional transmission is needed for the 
Fifth Water Pumped Storage Alternative. 
128. Comment: 
Instream Flow Agreement: Effects of Agreement on Hydropower Participants 
and vice versa 
The EIS must spell out specific management proposals for maintaining the 
Instream Flow Agreements. Both by Bureau and CUWCD as well as by Agen-
cies obligated to come up with the balance of the water to sustain flows 
of 44,500 acre-feet. 
In addition, there must be a discussion of which streams are to be 
sacrificed, which streams are to be provided flows, and what protection 
these flows .will provide for which species. 
Response: 
The details of the instream flow agreement are beyond the scope of this 
statement. This information is available from the Utah Projects Office, 
Uinta National Forest (Provo), Fish and Wildlife Service (Salt Lake 
City), Utah Division of Wildlife Resources (Salt Lake City), and the 
Central Utah Water Conservancy District. 
If the goal of providing 44,400 acre- f eet of water for the instream flow 
agreement cannot be met and the transbasin diversion is reduced by 15,800 
acre-feet, the annual energy produced by the five flow through plants 
would be reduced by 28,800 MWh. This change would cause a decrease in 
annual net benefits of approximately $1.8 million. 
129. Comment: 
Fish and Wildlife Mitigation 
The public is not willing to put up with inadequate mitigation for lost 
wildlife habitat. It is absolutely essential that the following cri-
teria be met: 
- Mitigation in kind: species, seasonal/migratory habitat, 
migratory movement 
- Mitigation within disturbed areas - not miles away 
- Mitigation provided by the Bureau, and or participants, to 
replace lost or disturbed habitat. Mitigation cannot be 
transferred to a land managing agency responsible for the 
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habitat to begin with, assuming loss of habitat created by 
the development agency can be managed for automatically. 
- Mitigation must be satisfactory to wildlife and habitat man-
agers as fulfilling their responsibilities. 
- Mitigation must be concurrent with destruction of habitat 
actions. 
Response: 
The wildlife mitigation plan is described in Chapter III. It has been 
developed in cooperation with the Fish and Wildlife Service, the Forest 
Service, and the Utah Division of Wildlife Resources and meet s the 
listed criteria. 
Comments from National Wildlife Federation letter of August 12, 1983 
130. Comment: 
The Transbasin piversion Decision Must First Be Made. The Diamond Fork 
Power System Draft Environmental Statement (hereinafter "Diamond Fork 
EIS") purports to analyze "site-specific environmental aspects of the 
Diamond Fork Power System of the Bonneville Unit of the Central Utah 
Project." Diamond Fork EIS at 1. The purported antecedent for this 
site-specific statement is an environmental impact statement prepared in 
1973 titled Central Utah Project, Bonneville Unit, Final Environmental 
Statement (INT 73-42) (hereinafter "1973 EIS") which the Bureau refers 
to as a "programmatic final environmental statement for the entire 
Bonneville Unit." Diamond Fork EIS at 1. This characterization of the 
1973 EIS is incorrect. 
The scope of the 1973 EIS was contested in litigation. See Sierra Club 
v. Stamm, 507 F.2d 788 (10th Cir. 1974). The Sierra Club court found 
the 1973 EIS to be a satisfactory final statement as to only one system 
of the Bonneville Unit - the Strawberry Aqueduct and Collection System. 
It would appear that now it is agreed that the Statement is 
intended to be a final one only as to the Strawberry Aqueduct 
and Collection System. The major federal action of Defendant 
Secretary Morton was limited to the approval of immediate con-
struction of the Currant Creek Dam and to the continuation of 
the construction of the Strawberry Aqueduct and Collection Sys-
tem on a logical construction schedule. 
In short, the 1973 EIS is not a programmatic EIS for the Bonneville Unit. 
Rather, it is an environmental statement for one feature of the Bonne-
ville Unit - the ·Strawberry Aqueduct and Collection System - which the 
court perceived ' to have "independent utility." 
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Response: 
The Findings of Fact and Conclusions of Law for the 1974 court case 
(No.4) states: "The FES ~nder review purports to be a final environ-
mental statement for only the St r awberry Aqueduct and Collection System, 
but contains a programmatic descr i ption covering an explanation and dis-
cussion of the other systems and features of the Bonneville Uni t, as 
well as the entire Central UtaQ Project." Finding of Fact No. 14 states: 
"In accordance with the said CEQ Guidelines, the FES describes the phys-
ical elements of the entire Bonnevi lle Unit that are in various stages 
of final planning, design, and construction. It explains and describes 
the entire Bonneville Unit to facilitate an overall appraisal of its 
environmental impact, and to allow an objective examination of a reason-
able array of alternatives to the proposed plan. It expressly states, 
however, that it is intended to be the final impact statement only in 
regard to the Strawberry Aqueduct and Collection Sy stem, which has a 
high priority for construction." Thus, Reclamation believes that the 
decision of the court was that the 1973 FES was programmatic for the 
entire Bonneville Unit. 
131. Comment: 
As such, the Bureau has yet to satisfy NEPA requirements with regard to 
the major, and pivotal, decision of whether to divert any water from the 
Uinta Basin to the Bonneville Basin. Until that critical decision is 
made and supported by an environmental statement, it is prema ture to 
address the decision to build, and the site-specific environmental con-
sequences of, the Diamond Fork Power System. 
Response: 
The 1974 litigation determined that the 1973 FES had clearly presented 
to the public a comprehensive description of the proposed plan for the 
entire Bonneville Unit, as well as an analysis of environmental impacts 
(including the diversion of 136,600 acre-feet of water from the Uinta 
Basin) sufficient to allow for an over all appraisal of what would happen 
if the project were completed in accordance with that plan. Thus, the 
intent to make the transbasin diversion was openly stated to the public. 
However, final decisions to divert project waters were deferred to 
future environmental statements in order to allow for additional plan-
ning input and site-specific impact analyses. Reclamation's actions are 
consistent with the court Finding of Fact No. 15 that states: "There 
are numerous features to the Bonneville Uni t, and project works will 
develop numerous sources of water supply, both in the Uinta Basin and in 
the Bonneville Basin. However, the FES divides the entire Bonneville 
Unit into six systems, according to location and function. The court 
finds that because of its size and complexity and the ongoing construc-
tion program, . the Bonneville Unit can best be described and its environ-
mental impact assessed by dividing it into said six systems, according 
to location and function, designated as follows: (1) Starvation Col-
lection System, (2) Strawberry Aqueduct and Collection System, (3) Dia-
mond Fork Power System, (4) Irrigation and Drainage System, (5) Municipal 
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and Industrial Water System, and (6) Bureau of Indian Affairs [now the 
Ute Indian Tribal Development]. The Starvation Collection System, con-
sisting of the Knight Diversion Dam, the Starvation Feeder Conduit, and 
the Starvation Reservoir, have all been completed. The FES being chal-
lenged herein is the final environmental statement on the Strawberry 
Aqueduct and Collection System, which is under construction. The FES 
expressly states that additional environmental statements will be pre-
pared for all the other four BonneVille Unit systems which are proposed, 
but are not yet under construction, so that the provisions of NEPA will 
be fully complied with prior to any decision to proceed with the re-
maining systems of the Bonneville Unit." 
Reclamation is proceeding to develop the Bonneville Unit in accordance 
with the 1973 FES and the 1974 court decision. The Reclamation effort 
has been geared towards achieving NEPA compliance and making decisions 
on incremental amounts of the total proposed average transbasin diversion 
of 137,400 acre-feet of water annually. Not only function and location, 
but also the amount of water to be developed have been emphasized. In 
this manner, current water needs are being considered prior to making 
decisions to divert water from the Uinta Basin. The 1979 FES for the 
Municipal and Industrial (M&I) Water System evaluated the provision of 
90,000 acre-feet of water annually for use in Salt Lake County and 
northern Utah County. This system would also provide !/14,100 acre-feet 
of supplemental irrigation for use in the Heber-Francis area of Summit 
and Wasatch Counties. Thus, the decision was made and evaluated under 
NEPA for the need and use of !/104,100 acre-feet of the total proposed 
diversion of 137,400 acre-feet. 
Under the final 1973 plan, the water for the M&I System would be de-
veloped by exchanging part of the evaporative savings, resulting from 
the diking of Utah Lake, upstream for storage in Jordanelle Reservoir. 
This would be Provo River water that presently flows into Utah Lake. 
The diking of Utah Lake was initially proposed to be part of the M&I 
System. However, as project planning was refined, it became evident 
that needed water for the Wasatch Front could be provided more quickly 
if the water for storage in Jordanelle Reservoir were developed on an 
interim basis by making an exchange with Strawberry Reservoir, which has 
been enlarged under the Strawberry Aqueduct and Collection System. 
Water would be released from Strawberry Reservoir, through the rehabili-
tated existing Strawberry Tunnel (part of the Strawberry Valley Project), 
into the Diamond Fork drainage and eventually into Utah Lake. A cor-
responding amount of water would then be stored in Jordanel1e Reservoir. 
This modification of the Bonneville Unit plan represents a change in 
timing for water supply development and not a change in the project con-
figuration delineated in the 1973 FES. The diking of Utah Lake would 
now be part of the Irrigation and Drainage (I&D) System. 
11 The water supply for the M&I System was in error in the 1979 
FES. The irrigation supply should have been 15,100 acre-feet for a 
total of 105,100 acre-feet. 
291 
CONSULTATION AND COORDINATION (Continued) 
No construct ion would be necessary in the Diamond Fork drainage until 
about 1993 to accomplish this exchange because the affected stream chan-
nels can accommodate additional flows up to 30,000 acre-feet without ex-
periencing significant damag~. However, diversions greater than 30,000 
.acre-feet would exceed the capacity of the stream and cause unacceptable 
environmental damage. 
The Diamond Fork Power System qS proposed would be operational by about 
1993 to exchange the 104,100 acre-feet of water evaluated in the 1979 
FES. This system would provide for environmentally sound conveyance of 
increased amounts of Bonneville Unit water even if the No Power alterna-
tive were selected. Thus, the development of power is independent of 
conveyance of water and does not control the amount of the transbasin 
diversion. 
Because of the relationship between the M&I Water System and the proposed 
Diamond Fork Power System, the 1979 FES included the discussion and im-
pact analysis of several options for conveying the increment of water 
between 30,000 and 104,100 acre-feet, including a summary of the power 
production alternatives. The Diamond Fork Power System FEIS analyzes in 
detail the environmental impacts of the power alternatives as well as 
the system to convey the full 137 ,400 acre-foot transbasin diversion 
from the Uinta Basin into the Bonneville Basin. However, the evaluation 
of the environmental impacts of using the remaining 33,300 acre-feet of 
the proposed full diversion is not complete enough to allow a final 
decision. Alternative uses for this water and the expected environmen-
tal impacts are discussed in the Diamond Fork FEIS. The final and more 
detailed analysis of this increment will be accomplished in the environ-
mental impact statement for the Irrigation and Drainage (I&D) System 
scheduled for 1985. Hence, implementation of neither the M&I System 
nor the Diamond Fork Power System mandates the construction o f the I&D 
System. The I&D System environmental statement will evaluate the use 
of the final 33,300 acre-feet of the transbasin diversion in detail and 
will discuss the extent to which the M&I System water supply would be 
derived from the exchange with the enlarged Strawberry Reservoir or from 
the diking of Utah Lake. 
In the event that the I&D System is not constructed, the 33,300 acre-
feet could be used for supplemental irrigation service in the Spanish 
Fork River area or for municipal and industrial uses in southern Utah 
and Juab Counties. If this water were used for irrigation, no addi-
tional facilities would be required. If the water were used for munic-
ipal and industrial purposes, however, some new facilities would be re-
quired. In ei ther event, appropriate NEPA compliance would be accom-
plished. 
In summary, the planning and development of the Bonneville Unit has been 
following the .plan set forth in the 1973 FES and presented to the courts 
during subsequent litigation. The 1979 FES for the M&I System supported 
the decision to make a transbasin diversion of 104,100 acre-feet of 
water, but provided a detailed impact analysis for the conveyance of 
only 30,000 acre-feet of water. The Diamond Fork Environmental Impact 
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Statement examines the impacts of conveying the full 137,400 acre-feet 
of the proposed transbasin diversion, but does not completely analyze 
the impacts of using the final 33,300 acre-feet of the diversion. The 
amount of water transported to the Bonneville Basin depends on munici-
pal, . industrial, and irrigation demands, rather than the type and size 
of the hydropower facilities. These facilities have been designed to 
maximize power production from the water conveyed through the system. 
Decisions related to the diking of Utah Lake and the rest of the I&D 
System are not controlled by decisions pertinent to the Diamond Fork 
Power System. Reclamation has made specific decisions related to the 
transbasin diversion and is making future decisions in accordance with 
the basic plan developed in 1973. 
132. Comment: 
Further, even if the Sierra Club court had found that the 1973 EIS 
constituted a programmatic EIS for the Bonneville Unit, the Bureau could 
no longer rely on that determination. The 1973 EIS is 10 years old and 
obsolete. NEPA requires the Bureau to continuously evaluate new cir-
cumstances and i~formation that might be relevant to the environmental 
impacts of its actions and to prepare supplements to already prepared 
environmental statements as necessary. See 42 U.S.C. § 4332(2) (A), and 
(B); 40 C.F.R. § lS02.9(C); Warm SpringSlDam Task Force v. Gribble, 621 
F.2d 1017 (9th Cir. 1980). If the decision-making framework changes, 
so must the analysis and, in some cases, the decision. 
The decisional framework has changed substantially since 1973. The 
estimated cost of the Bonneville Unit in 1973 was $490 million. 1973 
EIS at 383. The current estimate is over $2 billion. See Fiscal Year 
1984 Project Data Sheet. The water and power demand projections uti-
lized during project design have been called into question by the recent 
discovery that these commodities are price elastic. And the current 
flooding problems in the Bonneville Basin reveal that the Bonneville 
Basin may not be able to accommodate additional transbasin diversion 
water. 
In addition, the present project configuration is substantially dif-
ferent from that presented in the 1973 EIS. In 1973, the concept was to 
build a Strawberry Aqueduct and Collection System that was an independ-
ent project capable of developing water to satisfy water demands wherever 
they might occur. It was then thought there was a need for that water 
in the Bonneville Basin. Alternatively, the water developed by the 
Strawberry Aqueduct and Collection System could stay in the Uintah Basin 
for energy development, either directly or through exchange projects. 
This purported independence was critical in the Sierra Club court's 
finding that the Strawberry Aqueduct and Collection System constituted 
an independent "major federal action" and that a programmatic EIS for 
the entire Bonneville Unit was not a necessary predicate for continuing 
construction on that particular system. 
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Since the publication of a 1979 environmental statement titled "Central 
Utah Project, Bonneville Unit, Municipal and Industrial System , Final 
Environmental Statement (INT FES 79-55)" (hereinafter "M&I EIS"), it is 
clear that this professed independent utility of the Strawberry Aqueduct 
and Co llection System is no longer apt. The Municipal and Industrial 
System (M&I System) requires Strawberry Aqueduct and Collection System 
water (for exchange) in order to be viable. This is in contrast to the 
M&I System that was identified in the 1973 EIS . In 1973, the M&I System 
was s aid, also, to be independent - i.e. it did no t rely on any other 
system of the Bonneville Unit for its utility or viability. Rather, the 
exchange water required for the construction and operation of the 
Jordanelle Reservoir was to be developed by the diking of Utah Lake, 
which was then identified as a component of the M&I System. In 1979, 
however, the Utah Lake diking portion of the M&I System was excised . As 
a result, the M&I System now relies totally on the Strawberry Aqueduct 
and Collection System for its exchange water. This exchange water must 
be transferred from the Uintah Basin to the Bonneville Basin. The 
Diamond Fork Power System is now proposed as the conduit for this trans-
fer. Indeed, the justification for the Diamond Fork Power System is the 
need to convey water from the Strawberry Aqueduct and Collection System 
for use as exchange water so that the M&I System can be built. 
The three systems together - the Strawberry Aqueduct and Collection 
System, the M&I System, and the Diamond Fork Power System - are now an 
integrated transbasin water diversion project. The underlying premise 
of the 1973 EIS that the Strawberry Aqueduct and Collection System is an 
i ndependent water development project is, therefore , no longer valid. 
The three systems must be analyzed as a unit and not as separate inde-
pendent pieces. 
Despite these dramatic changes - increased cost, quest ionable water and 
power demand projections, increased Bonneville Basin flooding problems, 
and the current interdependence of at least three systems of the Bonne-
ville Unit - the Bureau has failed to supplement the 1973 EIS. Without 
such supplementation, reliance on the 1973 EIS as a programmatic environ-
mental statement for the Bonneville Uni t is misplaced. 
Response: 
CEQ Guidelines subpart 1502 . 9 states that agencies shall prepare supple-
mental impact statements if (1) there are significant changes to the 
propo sed action relevant to environmental concerns and/or (2) there are 
significant new circumstances or information relevant to environmental 
concerns and bearing on the proposed action or it s impacts. The Federa-
tion identified five changes which they believe require that the 1973 
FES be supplemented. The changes claimed are (1) that the cost had sub-
stantially increased, (2) that water and pow~r demand projections were 
quest ionable, (3) that current flooding problems in the Bonneville Basin 
would be increased by operation of the Bonneville Unit, (4) that the 
present configuration of the project is substantially different than 
that pr esented in 1973, and (5) that the 1973 FES purported that the 
Strawberry Aqueduct and Collection System was an independent segment of 
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the Bonneville Unit; however, this professed independent utility is no 
longer appropriate. These issues are discussed below, although issue 
(5) is not directly related to NEPA impact analysis. 
The . cost of the Bonneville Unit has increased considerably since the 
1973 FES; however, benefits have also increased proportionally. The 
unit remains economically feasible with a benefit-cost ratio of 1.88 
to 1. 
Water and power demand projections are thoroughly reviewed at each incre-
mental decision point for the transbasin diversion, and thus are con-
tinually updated. 
Projected water demands are discussed on pages B-27 to B-36 in the 1979 
FES on the M&I System. Regarding power demands, refer to the response 
to comment No. 111. 
The Bonneville Unit would be operated to minimize the transbasin diver-
sion of water during years when water levels in the Bonneville Basin are 
high and maximize diversions when levels are low (for additional informa-
tion see the response to comment No. 144). 
There have been no major changes in the configuration of the Bonneville 
Unit since 1973. The six systems identified in the 1973 FES and speci-
fied in the 1974 court decision have remained the same. However, in 
order to expedite a more rapid development of the needed water supply on 
the Wasatch Front, the M&I System as described in the 1973 FES was 
altered. This change relegated the diking of Utah Lake to the I&D Sys-
tem, rather than keeping it as part of the M&I System as originally 
planned (refer to response No. 131 for more details). This modification 
will not alter the objectives of the configuration initially planned for 
the Bonneville Unit, nor will it result in any significant environmental 
impacts that have not been discussed in the 1973 FES or which will be 
covered in more detail in the site-specific environmental statement for 
the Irrigation and Drainage System. Supplemental NEPA analyses have 
been carried out for planning requirements, including a change in design 
for Upper Stillwater Dam, the recreation facilities for the enlarged 
Strawberry Reservoir, the wildlife mitigation plan for the Strawberry 
Aqueduct and Collection System, the rehabilitation of the Strawberry 
Tunnel inlet, and the construction of the Sheep Creek-Rays Valley Road. 
Thus, changes in project planning which are routine are continually 
being made and are accompanied by appropriate NEPA analyses, or in the 
case of major systems, the site-specific environmental impact statements 
committed to in the 1973 FES. 
The 1973 FES and resulting litigation purported that the Strawberry 
Aqueduct and Collection System had utility which was independent of the 
remaining systems· of the Bonneville Unit, namely the Municipal and 
Industrial System, the Diamond Fork Power System, and the Irrigation and 
Drainage System. The Strawberry Aqueduct and Collection System still 
has the potential for independent utility, just as it had in 1973. 
However, now that the M&I System has been approved for construction 
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under NEPA and the NEPA evaluation for the Diamond Fork Power System is 
currently in progress, operation of this system independently is no 
longer appropriate. As explained in the 1973 FES, it was always 
intended that the Bonneville Unit would be operated as an integrated 
project. The concept of independent utility of the collection system 
was important primarily for decisionmaking purposes in 1973 to demon-
strate that if the project should be terminated prior to completion , 
those features built to date had utility independent of the rest of the 
project, and the concept has much less significance now that the other 
systems are nearing reality. 
The environmental impacts of integrated construction and operation of 
the entire Bonneville Unit were first evaluated in the 1973 FES under 
the discussion of cumulative impacts. More discussion of cumulative 
impacts as well as the integrated operation of the three systems in 
question were described in the 1979 FES for the M&I System and in the 
environmental statement for Diamond Fork. Thus, the systems have been 
analyzed as a unit. The power portion of the Diamond Fork Power System 
has utility independent of the water supply development and distribution 
systems. Lastly, decisions for the Irrigation and Drainage System do 
not depend on the other systems and will be considered on their own 
merits. 
In summary, Reclamation contends that there is no need for a supplement 
to the 1973 FES, because the requirements of NEPA and the 1974 court 
decision have been and continue to be satisfied. 
133. Comment: 
Power Demand Projections Are Not Justified. The Bureau relies totally 
on a 1981 Western Area Power Administ ration (WAPA) Power Market Survey 
which suggests that both peaking and base load power supply is needed to 
meet future loads. The Bureau fails to fulfill its obligation to inde-
pendently verify the accuracy of these projections. Moreover, the pro-
jections made in the WAPA survey are based on unverified information 
supplied to WAPA by utility companies in the survey area for 1975 to 
1979. As such, the power projections are more akin to growth targets 
for the utility companies rather than ra tional estimates of the antici-
pated demand. 
More importantly, the projections do not appear to adequately consider 
the price elasticity of power, or the effect of conservation measures on 
power demand. 
Obviously, the power demand projections are critical in this instance . 
The Diamond Fork EIS states that the Diamond Fork Power System concept 
of diverting water from the Uintah Basin to the Bonneville Basin was 
selected "because it maximizes hydroelectric capacity and energy genera-
tion. " Diamond Fork EIS at 2. If power demand projections are not 
justified, then the Diamond Fork Power System decision may not be justi-
fied. 
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Response: 
See the response to comment No. 111. 
134. . Comment: 
Operational Impacts Are Not Adequately Addressed. There is only a cur-
sory review of the true environmental effects of the Diamond Fork Power 
System operation. It is misleading to talk about the "initial opera-
tion" effects when the project is purportedly justified on its "maximum 
operation" capability. The passing reference to daily drawdowns mini-
mizes the dramatic aesthetic, ecologic, and safety impacts of the draw-
downs that can be expected at Monks Hollow Reservoir and Fifth Water Res-
ervoir. There is no identification of studies done which justify a mini-
mization of this drawdown. There are no illustrations of the impacts of 
the drawdown. There is no mention of user acceptance of this drawdown. 
Without user acceptance, recreational benefits may be overstated. There 
is no description of the effect of this drawdown on the ecology of the 
area. And finally, there is no discussion of the operational problems 
of this drawdown during the winter season when ice forms on the surface 
of the reservoirs. 
Response: 
Syar and Sixth Water Reservoirs would be relatively small reservoirs 
which would not store water for consumptive use downstream. Maximum 
drawdowns would occur on a daily basis. Under the recommended Sixth 
Water Flow Through Alternative described in this FES, Syar Reservoir 
would fluctuate about 26 feet daily and Sixth Water Reservoir would fluc-
tuate about 4 feet daily. Monks Hollow Reservoir would provide storage 
through the winter months and regulate releases to downstream users 
throughout the entire year. Fluctuations in Monks Hollow Reservoir 
would be about 50 feet on a seasonal basis. The seasonal drawdown would 
occur during the summer irrigation season of May through September. No 
recreational use is planned for Syar or Sixth Water Reservoirs. The 
reservoir fluctuations described on page 46 of the DES were intended to 
show the effects from minimum and maximum operating conditions for the 
Fifth Water Pumped Storage Alternative. The annual net benefits given 
in Table 19 for that alternative are based on a plant factor of 17 per-
cent t which represents an average operating condition. The maximum 
operating condition is equivalent to a plant factor of approximately 30 
percent. 
Daily fluctuations under the Fifth Water Pumped Storage Al ternative 
would range from 8 to 16 feet for Fifth Water Reservoir. Daily fluctua-
tions in Monks Hollow Reservoir would range from 14 to 25 feet. The 
effects of reservoir operation on the ecology of the area are included 
in Chapter IV of the FES (see also comment No. 107). 
During public information and scoping meetings, a strong desire was 
expressed by the public to include recreation facilities for Fifth Water 
and Monks Hollow Reservoirs. This desire was expressed even after the 
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high fluctuations in the reservoirs were described, which indicates that 
user accep tance would be relatively high. 
Ice format ion on the reservoirs is not expected to be a serious opera-
tional problem, since the inlet/outlet structures in each reservoir 
would be located below the depth at which ice would form. 
135. Comment: 
Construct ion Costs Are Not Identified. The cost to construct the Diamond 
Fork Power System is extremely important to the decision-maker and the 
public. Someone has to pay for this pro j ect . Yet, no information about 
the economic impact of this project on the federal taxpayer, the local 
taxpayer, and t he local or regional rate payer is included in the Diamond 
Fork EIS. The taxpayer may support a project which destroys recceational 
and aesthetic amenities if it will produce direct benefits to him at a 
certain cost. A different decision may be made if the costs are to be 
borne by the taxpayer i n one state while the power benefits are exported 
and enjoyed in other states. These costs and economic issues are espe-
cially important in the Diamond Fork Power System context since the 
Bureau is considering non-federal participation in financing the proj-
ect. The Diamond Fork EIS should discuss what the economic effects of 
this project are on the local taxpayer wi th and without non-federal par-
ticipation. In addition, the EIS should discuss the economic effects on 
C.R.S.P. states if non-federal participation is allowed. These economic 
effects should include, inter alia, a discussion of the burden on other 
C.R.S.P. states if the revenues from the Diamond Fork Power System are 
not paid into the Colorado River Basin Fund. 
Response: 
A detailed accounting of project costs and benefits is beyond the scope 
of an environmental impact statement. This information is available at 
the Utah Projects Office in Provo. Estimates of construction costs for 
all Diamond Fork Power System alternatives are shown in Summary Table 1 
(also Table 19). Reclamation's approach regarding non- Federal partici-
pation in the project allows the market to insure that costs to the tax-
payers would be minimized. Preliminary information from Western Area 
Power Administration indicates that CRSP rate s may increase slightly if 
the Diamond Fork Power System costs are integrated into the CRSP system. 
However, this effect would be fully disclosed through Western's power 
marketing and rate setting processes. 
136. Comment: 
Indian Deferral Agreement Is Not Discussed . The Diamond Fork EIS does 
not adequately address the effect of the Indian Deferral Agreement. If 
the Ute Indian Unit and the Bureau of Indian Affairs development is not 
on line by the yeac 2005, water may not be able to be diverted trans-
basin through the Diamond Fork Power System. This may render the Diamond 
Fork Power System useless. (Indeed, it may well be that the impacts of 
the Ute Indian Unit and the Bureau of Indian Affairs development should 
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be addressed in this EIS inasmuch as those developments seem to be an 
integral part of the viability of the Diamond Fork Power System.) 
Response: 
The Central Utah Water Conservancy District and Reclamation are com-
mitted to satisfying the requirements of the Indian Deferral Agreement. 
A number of structural and nonstruc.tural alternatives are being investi-
gated. A reduction in the transbasin diversion is possible but would 
not render the power system useless. Impacts related to developments 
associated with the Indian Deferral Agreement and the Ute Indian Tribal 
Development will be addressed in future NEPA documents specific to 
those developments. 
137. Comment: 
Endangered Species Act Is Not Addressed. Despi te assertions to the 
contrary, the Endangered Species Act is implicated because this project 
will effect a depletion of water from the Green River. Portions of the 
Green River are critical habitat areas for a number of endangered fish. 
See, e.g., Memorandum to State Director, Utah State Office, Bureau of 
Land Management from Acting Regional Director, Region 6, .Fish and Wild-
life Service regarding "Biological Opinion - White River Dam Project, 
Utah" dated February 24, 1982. Interestingly, the 1973 EIS which is 
relied upon by the Bureau, did not address the transbasin diversion ef-
fects on these endemic fish. 
Response: 
Reclamation is aware of the endangered fish species in the Green and 
Colorado River systems which could be potentially affected by the Bonne-
ville Unit. Consultation with the Fish and Wildlife Service on the 
endangered fish species began as early as October 20, 1977, when Recla-
mation requested formal consultation on the Strawberry Aqueduct and Col-
lection System. On January 5, 1978, the Fish and Wildlife Service re-
sponded with a threshold examination which stated that "the project may 
jeopardize the continued existence of the Colorado squawfish and the 
humpback chub." On October 28, 1979, the Service extended the consulta-
tion period until the Colorado River Fisheries Investigation information 
was available. On Febraury 27, 1980, the Service issued a Biological 
Opinion which stated "the Collection System of the Bonneville Unit, con-
sidered with other units of the Central Utah Project, is likely to jeop-
ardize the continued existence of the endangered Colorado squawfish and 
the humpback chub." The opinion for the aqueduct and collection system 
also concurred with Reclamation t s position as follows: "Operation of 
the M&I system and other features of the Bonneville Unit including the 
Diamond Fork Power System and the Bonneville Irrigation and Drainage 
System will not d.irectly impact the Colorado squawfish or the humpback 
chub. However, these systems depend upon the collection system for 
water. Because this biological opinion addresses impacts of the collec-
tion system on the two fishes of concern, further consultation on the 
above-mentioned systems of the Bonneville Unit do not need to include 
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effects on the Colorado squawfish and humpback chub." Consultation on 
the Bonneville Collection System has been reinitiated . now that major 
studies have been completed. We are working with the Service to insure 
that the collection system Will not have an adverse impact on squawfish • 
. A new biological opinion should be issued by FWS within a few months. 
If current consultation on the collection system results in modifica-
tions to the Diamond Fork Power System, Reclamation will evaluate en-
vironmental impacts of the mo.difications and prepare appropriate NEPA 
compliance documents. 
138. Comment: 
In light of the foregoing discussion, the National Wildlife Feder ation 
makes the following recommendations with regard to the Diamond Fork EIS: 
(Recommendation) Hold the Diamond Fork Power System decision in abey-
ance until the Bureau lawfully makes the decision to proceed with the 
transbasin diversion project. That transbasin diversion decision must 
be supported by an adequate environmental impact statement that ad-
dresses the synergistic and cumulative impacts of the major federal 
action that is proposed by the Bureau at this time - a transbasin diver-
sion project consisting of the Strawberry Aqueduct aqd Collection System 
together with some form of the M&I System, the Diamond Fork Power System, 
and probably the Ute Indian Unit and the Ute Indian Tribal Development. 
Response: 
The response to comment No. 131 explains Reclamation's position regard-
ing NEPA compliance for the transbasin diversion of Bonneville Unit 
water. This position is consistent both with the intent of NEPA and 
1974 court findings. No further environmental statements other than 
for the Irrigation and Drainage System (scheduled for mid-1985) are re-
quired for the transbasin diversion. Additional NEPA compliance is 
needed for the Ute Indian Tribal Development. 
139. Comment: 
(Recommendation) Prepare a realistic market analysis to determine the 
actual power needs of the survey area. This market analysis should 
include, inter alia, a realistic appraisal of the effects of conservation 
measures and the effects of price elasticity on power demand. This par-
ticular recommendation appears especially prudent (as well as legally 
mandated) in light of the catastrophic overprojections of power demand 
recently discovered in the Pacific Northwest. 
Response: 
See the response to comment No. 111. 
140. Comment: 
(Recommendation) Make a more comprehensive review of the impacts asso-
ciated with the reservoir fluctuations associated with the operat i on of 
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the Diamond Fork Power System. These fluctuations may well be intoler-
able from an economic and environmental point of view. If so, the pro-
posed power yield from the Diamond Fork Power System may have to be 
reduced. 
Response: 
See the response to comment No. 134. 
141. Comment: 
(Recommendation) Include a comprehensive discussion of the construction 
costs of the project. Identify the individuals, regions, states, etc. 
who will pay for the Diamond Fork Power System, and also those who will 
benefit from the power system. 
Response: 
A supplement to the 1964 Bonneville Unit Definite Plan Report is cur-
rently being prepared and will contain information on costs, benefi ts, 
and repayment. . The supplement is expected to be available in the fall 
of 1984 and will be furnished upon request. 
Power benefits would be allocated on a pro rata basis, according to the 
percentage of "front end" construction costs provided by non-Federal 
participants. 
142. Comment: 
(Recommendation) Include a comprehensive analysis of the effect of the 
Indian Deferral Agreement on the viability of the Diamond Fork Power 
System. This analysis should include a discussion of the consequences 
of not satisfying the Indian Deferral Agreement, as well as the environ-
mental impacts of providing the facilities necessary to satisfy the 
Indian Deferral Agreement. The analysis should contain solicited input 
from the Indians. 
Response: 
See the responses to comment Nos. 136 and 138. 
143. Comment: 
(Recommendation) Include an Endangered Species Act consultation report 
from the Fish and Wildlife Service discussing the impact of the trans-
basin diversion of water on the endangered fish and their habitat in the 
Green River. 
Response: 
See the response to comment No. 137. 
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Comments from Utah Nature Study Society letter of August 2, 1983 
144. Comment: 
The major issue of the Bonneville Unit of the Central Utah Project is 
the transbasin diversion of 150,000 to 292,000 acre-feet of water per 
year (average 197,000 acre-feet) from the Colorado River Basin to the 
Bonneville Basin of the Great . Basin. Although the Draft Environmental 
Impact Stateme.nt mentions the amount of water that will be diverted to 
the Bonneville Basin, there is no mention of how this water will be uti-
lized, by whom this water will be utilized, and where this water will 
go. At this time one cannot assume that the water will be utilized by 
the Irrigational and Drainage component of the Bonneville Unit of the 
Central Utah Project because this Project has not yet been examined and 
no Draft Environmental Impact Statement has been written on the project. 
Thus at this time one can only assume that from 150,000 to 292,000 acre-
feet of water will be entering the Utah Lake and the Great Salt Lake. 
According to the value of 85,000 acres of surface which Utah Lake may 
have, the Diamond Fork Power system will elevate the surface of Utah 
Lake from one to over three feet. There is no mention on the effect of 
this flooding of Utah Lake wetlands, adjacent farmlands, and highways 
and state parks or on the fisheries of Utah Lake. There is no mention 
of whether or not the Diamond Fork Power system will transport water 
from the Colorado River Basin to the Bonneville Basin of the Great Basin 
during times of high flooding. As suming that power generation is of 
highest economic value for the entire Central Utah Project, it must also 
be assumed that water will be diverted to the Bonneville Basin at all 
times, even during flooding times, as the spring and summer of 1983. 
Certainly then the sponsoring agent or agents of the Bonneville Unit of 
the Central Utah Project will contribute to the cost of the flooding and 
compensate all those who have received damage from the flooding. Cer-
tainly the Final Environmental Impact Statement must address this entire 
question and contain stipulations of power generation during times of 
flooding of Utah Lake and the Great Salt Lake. 
Response: 
The Diamond Fork Power System is planned to convey water from the Uinta 
Basin to the Bonneville Basin for use by the existing Strawberry Valley 
Project, the Municipal and Industrial (M&I) System, and the Irrigation 
and Drainage (I&D) System. If the I&D System were not constructed, an 
alternative use would be made of the water planned for that system. The 
planned utilization of the water and alternative use for the I&D System 
water are discussed under "Interrelationships" in Chapter II. 
The primary function of the power system would be for water supply 
with power generation secondary. During wet climatic periods, project 
releases from Strawberry Reservoir would be less than the average annual 
release determined from simulated project operation for the period of 
study (refer to the response to comment No. 122). When Utah Lake levels 
are high, project pumping facilities on the lake shore associated with 
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the I&D System would use the increased capaci ty of Utah Lake to meet 
irrigation demands in adjacent areas. During these periods the water 
that would normally be released from Strawberry Reservoir to meet these 
demands would then be held in that reservoir and not released through 
the . power system for power generation. Project water required for use 
in southern Utah County, Juab County, and the Sevier River Basin would 
be conveyed through the Wasatch Aqueduct, a feature of the I&D System, 
under normal operating conditions • . High streamflows in Diamond Fork and 
the Spanish Fork River below the confluence would be no greater than 
those which have occurred historically. Consequently, inflows to Utah 
Lake would be no greater than occurred historically. Spills from Utah 
Lake to the Jordan River would be reduced from an average of 31,100 
acre-feet historically to an average of 27,800 acre-feet under project 
condi tions. Average annual flows of the river would increase under 
operation of the M&I System because of the importation of project water 
to the Salt Lake Valley. After allowing for estimated consumptive use 
and return flows for all incremental water supplies, including increased 
ground water development, the estimated increase would be about 30,000 
acre-feet per year with the delivery of the full project supply. This 
increase would raise the level of the Great Salt Lake less than one half 
inch. 
145. Comment: 
The second concern of the reading of the Diamond Fork Power System Draft 
EIS is that it assumes the Irrigation and Drainage System of the Bonne-
ville Unit of the Central Utah Project will be built and that in the 
1990's when this segment may be built that there will be agricultural 
lands to irrigate. It is important at this time to know just to whom 
and where the water from the transbasin diversion of the Colorado River 
Basin to the Great Basin is going. The cost of the water to the farmers 
must also be known and the farmers must by now have signed an agreement 
to take the water. Furthermore, stipulations must be mentioned in the 
Diamond Fork Power System Final Environmental Impact Statement on the 
relationship between the water users for irrigation and drainage and the 
water use for generating power. Since agriculture through irrigation 
contributes to the summer peaking of electrical energy use, the irri-
gators may be faced with no energy to irrigate or much energy but no 
water. The stipulation must cover just how the Bureau of Reclamation 
will react to these situations. One can readily see the scenario where 
the entire transbasin diversion will go for power generation revenues 
with no water remaining for the irrigators and agricultural uses. 
Response: 
Reclamation's ongoing plan of NEPA compliance for the Bonneville Unit is 
explained in the response to comment No. 131. As each increment of proj-
ect water is moved to the Bonneville Basin, both its use and the means 
of its conveyance are evaluated under NEPA. Where appropriate, refine-
ments are made. The evaluation of the Irrigation and Drainage (I&D) 
System is scheduled for 1985. If there is no demand or less demand for 
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irrigation water at that time, the option of using the water for munici-
pal and industrial purposes would be examined. However, irrigation pres-
ently remains a project purpose. The electrical energy needed to operate 
the I&D System has been reserved in the Diamond Fork Power System. The 
irrigation contemplated for the I&D Sys'tem would be flood irrigation not 
requiring pumping; therefore, there would be sufficient energy to oper-
ate the project. 
The last sentence of the comment suggests that a situation could develop 
in which there would be no water left for agriculture because it would 
all be used for power production. However, production of hydroelectric 
power is virtually a nonconsumptive use of water, independent of its use 
after the transbasin diversion. The Diamond Fork Power System environ-
mental statement discusses in general terms the potential irrigation use 
of project water as presently contemplated. The I&D System environmen-
tal statement will present a detailed discussion of this use. 
146. Comment: 
Neither the topic of where the water goes after the transbasin diver-
sion or whether or not it will be available for the Irrigation and 
Drainage System was discussed in the Draft Environmental Impact State-
ment. THIS POINTS TO THE FACT THAT THE TRANSBASIN DIVERSION IS THE 
MAJOR ISSUE TO BE DISCUSSED IN THE DIAMOND FORK POWER SYSTEM, even if it 
means that the Draft Environmental Impact Statement of the Irrigation 
and Drainage System be completed before the issuing of the Final EIS of 
the Diamond Fork Power System. 
Response: 
See the response to comment No. 131. In summary, decisions concerning 
the conveyance of the transbasin diversion proposed in the 1973 FES are 
being made on an incremental basis consistent with the NEPA compliance 
plan presented in the 1973 programmatic environmental statement on the 
Bonneville Unit. 
147. Comment: 
It would be important for the Final Environmental Impact Statement to 
discuss the relation of the Diamond Fork Power System to the Central 
Utah Water Project and to the Central Utah Water Conservancy District. 
Will the Central Utah Water Conservancy District be financially respon-
sible for the Diamond Fork Power System? Will the Central Utah Water 
Conservancy District operate the Diamond Fork Power System or will the 
Central Utah Water Conservancy District lease the Diamond Fork Power 
System to the Bureau of Reclamation and "Western" to operate? 
Response: 
Because the power system would be non-Federally financed, the funding 
role of the Central Utah Water Conservancy District (CUWCD) has not been 
defined. If the district became a participant in development of the 
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power system, it would be financially responsible for its proportionate 
share of the power and would likely meet this obligation by .wholesaling 
the power to power retailers. Operation of the powerplants would be 
negotiated as part of the non-Federal financing arrangements. The op-
tion exists for the CUWCD or another non-Federal entity to operate the 
power system. Reclamation would operate the water conveyance facilities 
and reservoirs, and Western would operate the switchyards and transmis-
sion lines. It is unlikely that the district would lease the power sys-
tem to the Federal Government to operate. 
148. Comment: 
There is mention of 7500 acre-feet of the transbasin water going for ~1&I 
water demands. Is this a fixed amount or a percent of the transbasin 
water diversion (between 150,000 and 292,000 acre feet)? 
Response: 
The 7,500 acre-feet mentioned in the draft environmental statement was 
in error and has been corrected to 30,600 acre feet in the FES. The 
30,600 acre-feet is a long-term average of municipal and industrial water 
demands from the operation study. The 137,400 acre-feet for transbasin 
diversion is also a long-term average, derived from the same operation 
study. 
149. Comment: 
What portion of the cost of the Diamond Fork Power System is covered by 
the 1965 election which limited the cost of the entire Bonneville Unit 
of the Central Utah Project to $320,000,000 plus 20% cost overrun and to 
the repayment obligation of the electorate of $130,673,000 plus 20% up-
ward adjustment? I assume that the repayment obligation has not exceeded 
the $130,673,000 that the voters approved. Certainly clarification of 
the role of the Central Utah Water Conservancy District and its repay-
ment obligations is important for discussion in the Diamond Fork Power 
System. 
Response: 
Assuming non-Federal participation, all separable construction costs and 
a portion of the joint construction costs for power of the Diamond Fork 
Power System would be funded by the non-Federal participants in the 
project. These costs would not be covered by the 1965 repayment con-
tract but would be repaid by the non-Federal participants through a 
separate contract. The $320,000,000 figure is not the contract ceiling, 
but was the estimated cost of the entire Bonneville Unit, as presented 
in the 1964 Definite Plan Report. The current contract ceiling for re-
payment of mun~cipal and industrial water is approximately $150 million 
(including a $10 million contribution by the Central Utah Water Conser-
vancy District) and this amount has not been exceeded. Additional re-
payment coverage will be necessary prior to construction of Jordanelle 
Reservoir of the Municipal and Industrial System. 
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150. Comment: 
In the Draft Environmental Impact Statement of the Diamond Fork Power 
System there is only one study cited which demonstrated the need for the 
power. This study was published in 1981 by the Western Area Power Admin-
istration (WAPA) for Colorado, Utah, Wyoming, Nevada, Arizona, and New 
Mexico. WAPA is not necessarily an independent study in as much as WAPA 
may also be wheeling the electricity to its constituents. But of greater 
concern, the electrical (and all form of energy) energy use patterns 
have greatly changed in recent years - since 1981. To begin with the 
evidence we look at the FINAL Environmental Impact Statements for Emery 
3 and 4 (1979) (now called Hunter 3 and 4), Intermountain Power Project 
(1979) and the Moon Lake Power Project 1 and 2 (1981). 
First the Emery 3 and 4 Final EIS. The case comes from the Public Serv-
ice Commission of Utah records (Appendix 1-3). "Applicant has experi-
enced tremendous growth in the demand for electrical energy for the 
historical period 1973 through 1977. It appears that such growth will 
continue at a substantial rate for the forecast period 1978 through 
1986." "The denial of approval of Emery 3 and 4 may well result in Appli-
cant being either unable to serve its customers or being able to serve 
only at a very high cost, with reliability of service being substan-
tially impaired. By 1984 the situation could become considerably worse, 
resulting in possible serious outages and blackouts." Because of the 
lack of demand and total miscalculation of consumer reaction to greatly 
increased cost of electricity, Emery 4 (Hunter 4) has been delayed 
indefinitely. Emery 3 (Hunter 3) is rather underuti1ized. Parts of the 
transcript from the Final EIS are enclosed. 
Second the Intermountain Power Project. "Information obtained from a 
representative of the California Energy Resources Conservation and 
Development Commission by the telephone, September 14, 1979, indicated 
that power needs projections remain unchanged in California." "The Utah 
representative of the commission (Public Service Commission) indicated 
that the earlier comments of February 15, 1977 were the best available 
information and did not propose to update it." Quotations from the 
Final EIS of IPP are enclosed. 
Third the Moon Lake Project. "Deseret' s members have contracted to 
purchase 176 MW from the Intermountain Power Project (IPP). It is cur-
rently anticipated that ,the IPP unit will be operational, unit 1-1986, 
unit 2-1987, unit 3-1988 and unit 4-1989." "Deseret will attempt to 
bring Moon Lake unit 1 on line by March 1985 when its contract with UP&L 
for supplemental power terminates. It will attempt to bring Moon Lake 
unit 2 on line by 1988 when additional power is needed." Table 1-3 
forecasts an annual growth of energy between 1979-1984 of 13.7%, between 
1984-1989 of 14.2%, and between 1989-1994 of 7.6%. 
It is of interest therefore to note that Intermountain Power Project has 
been cut in half - from 3000 megawatts to 1500 megawatts and that Utah 
Power and Light's share from 750 megawatts to 60 megawatts. Furthermore, 
it is unlikely that unit 2 of Moon Lake will be constructed in the 
1980's. 
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What is demonstrated here has happened allover the country. Tennessee 
Valley Authority has greatly cut back (moth-balled) many of its projects 
in construction and eliminated many projects on the drawing boards. 
(Clinch River breeding participation being one project). The Bonneville 
Power Authority over the auspices of the Washington Public Power System 
(WHOOPS) moth-balled two power plants and possibly four power plants -
after initially proposing to build 20 power plants - and now hopes to 
finish only one of the plants. IT . HAS BECOME APPARENT THAT PLANNERS OF 
PRODUCTS OF ENERGY (ELECTRICAL, FOSSIL FUEL, PETROLEUM) and WATER HAVE 
MADE THEIR FORECASTS ON CURRENT NEEDS AND HAVE IGNORED THE EFFECTS OF 
THE COST OF THEIR PRODUCTS ON THE CONSUMER. If the baseload forecast 
have been cut in half (at least), certainly peaking demands must also be 
cut in half (at least). HENCE WE RECOMMEND THAT BEFORE THE FINAL ENVI-
RONMENTAL IMPACT STATEMENT IS PUBLISHED THAT A NEW STUDY BE CONDUCTED BY 
AN INDEPENDENT SOURCE TO DETERMINE JUST WHAT THE PRESENT DAY FORECASTS 
ARE and that this study be incorporated into the Final Environmental Im-
pact Statement. We also ask that all the participants cited in the Final 
Environmental Impact Statement of Emery 3 and 4, Intermountain Power 
Project, and Moon Lake 1 and 2 be asked just what their current plans 
are. It should be noted that nowhere has a study been conducted in Utah 
(and probably in the Intermountain region) of forecast demand together 
with forecast cost on the consumer and the effect of the increase in 
cost of the elimination of the demands (negative feedback mechanism). 
This study should also be done for the Final Environmental Impact State-
ment. 
There is still the question of how the Diamond Fork Power Project will 
be financed and who will receive the electrical energy. There is men-
tion of non-Federal participation. This must be the only way the Project 
is built. Non-Federal participation is the only measure whether or not 
the Project is needed. When the non-Federal participants sell bonds, or 
get voter approval, then the need for the project is known. For in-
stance, when Utah Power and Light started selling bonds to finance its 
involvement in the Intermountain Power Project, its bond ratings were 
lowered. The lowering of the bond ratings were the first real criteria 
which indicated that the Intermountain Power Project was too costly and 
hence not needed, especially since the Public Service Commission of Utah 
never was allowed to examine critically the entire Intermountain Power 
Project and Utah Power and Light's involvement in this project. There 
could be justified fears that the Diamond Fork Power Project will be 
built without non-Federal involvement because 1) it is now the corner-
stone to the entire Bonneville Unit of the Central Utah Project and 2) 
the Power is not needed in the Intermountain region. 
Response: 
See the response to comment No. 111. 
151. Comment: 
The Final Environmental Impact Statement of the Diamond Fork Power Sys-
tem should contain letters from the utility companies on their intent 
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in 1) participation in the project and 2) use of the electrical energy 
derived from the project. 
Response: 
No construction would begin on the Diamond Fork Power System until 
agreements for non-Federal funding have been negotiated and signed. 
Power generated by the projec~ could be allocated by Western through a 
standard power allocation) on a pro rata basis according to the per-
centage of funding contributed by each participant) or by some other 
agreed-upon basis. The Federal Government expects to fund only the por-
tion of the project required for project use (Bonneville Unit pumping). 
See also the response to comment No. 11. 
152. Comment: 
How much revenue will be lost because of the 197)000 (150,000-292)000) 
acre-feet of water [that] will be diverted from generating electricity 
at Glen Canyon Dam and Hoover Dam? 
Response: 
The transbasin diversion figure is slightly larger in the FEIS (198)400 
acre-feet) because current water studies are based on a slightly wetter 
period. This 198)400 acre-feet of water includes 61)000 acre-feet for 
the Strawberry Valley Project which has been diverted to the Bonneville 
Basin since 1922 and 137,400 acre-feet for the M&I and I&D Systems of 
the Bonneville Unit. This is part of the water for which the State of 
Utah has consumptive-use entitlement as a result of the Upper Colorado 
River Basin Compact. The primary purpose of the Diamond Fork Power Sys-
tem is to deliver this water to points of use. Power generation is a 
secondary purpose. Based on the current CRSP composite rate of 10.26 
mills per kilowatt-hour, the diversion of 137,400 acre-feet of Bonne-
ville Unit water through Diamond Fork would reduce revenues at Glen 
Canyon and Hoover Powerplants by approximately $1.6 million annually. 
153. Comment: 
Has any engineering studies been completed since the mud slide that 
created Thistle Lake and how is the geology in Diamond Fork different 
from Spanish Fork? 
Response: 
The geology in Diamond Fork and Spanish Fork Canyon is similar. Two 
large landslides are located in Diamond Fork Canyon, both downstream from 
the Monks Hollow Reservoir site. Slippage of either of these slides 
would not pose a hazard to major project features. Chapter IV, "Geology 
and Seismicity" provides additional information on the Thistle landslide 
and landslides in Diamond Fork Canyon. Extensive geological investiga-
tions will be conducted for the features of the recommended plan. 
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154. Comment: 
In the Final Environmental Impact Statement on the Municipal and Indus-
trial System of the Bonneville Unit, there was mention of 104,000 acre 
feet of water being developed. In the current Draft Environmental Im-
pact Statement on the Diamond Fork Power System, this figure has been 
changed to 105,100 acre-feet. Which statement is correct and what 
accounts for the change? 
Response: 
The figure given in the Municipal and Industrial System FES was 104,100 
acre-feet, which included 14,100 acre-feet of irrigation water in the 
Heber-Francis area. These figures were in error by 1,000 acre-feet of 
irrigation water for the Heber Valley. The correct amounts are a total 
of 105,100 acre-feet and an irrigation supply of 15,100 acre-feet. 
ISS. Comment: 
If the U.S. Forest Service is to maintain new recreational sites, will 
Congress appropriate money to the Forest Service for this maintenance, 
or will the money come from the Bureau of Reclamation? 
Response: 
Reclamation would secure funding for and construct the recreation faci-
lities. The Forest Service would collect user fees to fund the opera-
tion and maintenance of .the facilities after construction. 
156. Comment: 
Can the Bureau of Reclamation or any water developing agency operate 
water projects in a multiple-use manner for water supply, for M&I, for 
agriculture, for recreation, for flood control, and for power genera-
tion? These are all competing uses. Flood control results in loss of 
revenue from power generation, from water sales to M&I use and water 
sales to agriculture, and decreases recreational uses. Further, as evi-
dence from the spring of 1983, with all the water projects in place, 
there was still ample flooding because water managers try to keep the 
reservoirs full in the spring. 
Response: 
Water projects can be operated for competing multiple uses, although 
some uses must have priority over others. For example, in operating 
the Diamond Fork Power System power generation at Syar, Sixth Water, 
Dyne, Monks Hollow, and Diamond Fork Powerplants would depend on down-
stream irrigation. and municipal and industrial water demands. Almost 
all of the storage for irrigation and municipal and industrial water is 
in Strawberry Reservoir. This situation allows greater flexibility for 
flood control in the Diamond Fork drainage because in extremely wet 
years water would not be released from Strawberry Reservoir to the 
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Bonneville Basin, but would be stored in Strawberry Reservoir or released 
to the Colorado River System. 
157. Comment: 
Members of Utah Nature Study Society are ,greatly concerned with the 
' quality of environment in Utah and the west. The cost of projects has a 
direct correlation with the a~ount of environmental damage, either in 
situ to the supplies of steel and cement, or other natural resources 
imported to the site. Because so many concerns have not been addressed 
in the Draft Environmental Impact Statement, perhaps the Bureau of Recla-
,~ation should consider r~doing ,the Draft Statement' on the, Diamond Fork 
:Power System after the Irrigation and Drainage System Final Environmental 
Impact Statement is completed. Although the Scoping meetings and con-
cerns were 'iddressed at earlier times, the flooding of Utah Lake and the 
Great Salt Lake have never been a part of Utah's water policy - only 
managing water for drought. Obviously wet cycles do occur - even in 
arid regions. Thus the Scoping sessions were rather narrowly put into 
focus. 
Response: 
~eclamation can find no unaddressed concerns that would warrant ,redoing 
~re piamond Fo~k En~irqnmental Impact Statement after the Irrigation and 
.br'ainage Syst~m Environmental Statement has been completed. Reclamation 
"is' following the NEPA compLiance pl~n presented in the 1973 FES for the 
'Bonneville Unit and sa.nctioned by a , c,~u~t decision ,in 1974. See also 
the second , paragraph of the response to ~o~ent No. 144 regarding im-
pacts of the power system on Utah Lake and Great Salt Lake. 
Comments from Robert J. Anderson's letter of June 30, 1983 
.158. Comment: 
,The report does not address offsite effects on flood plains and wetlands. 
The referenced sections deal only with the Diamond Fork area. The flow 
of additional water through any power system to the greater part of the 
Great Salt Lake basin will affect the flood plain of the Great Salt Lake. 
Economic damage to minerals industry, highways, and communities could 
result during periods of lake aggradation. The wetlands along the Great 
Salt Lake and adjacent to it would also be affected. An increase in 
diversions above the current level would seem to be significant from an 
~nvironmental and economic st~ndpoint. 
Response: 
See the response to comment No. 144. 
159. Comment: 
The economic analysis does not speak clearly to the sale of power from 
this ,project. Will the power be sold at a profit? 
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Response: 
Rates for pow~r generated by the Diamond Fork Power System would be 
determined by Western to recover the investment of the non-Federal en-
tities that participate in the project. It is assumed that the rates 
would be high enough to recover at least the pa~ticipants' investment 
costs, including interest, p1Qs some ~dditiona1 margin for profit on the 
investment. 
160. Comment: 
Would water diverted through this sy~tem produce larger revenues if it 
was allowed to remain in the Colorado River System. The investment of a 
billion dollars for the project se~ms excessive giveQ the in-place gen-
erating capacity on the Colorado River System. 
Response: 
See the response to comment No. 152. 
161. Comment: 
The final por~ion of the statement that I would criticize is the lack Q~ 
discussion on other Bureau of Realamation projects, The delivery of water 
for power generatioQ to the great basin river systems removes water fro~ 
the Colorado River System. This removal will elevate costs for desa1i~ 
nization of Colorado R.i ver wat~r prior to delivery of the water to 
Mexico. What is the economic cost of th~ additional desalinization re-
quired as a result of this proposed project. 
Response: 
See the response to comment No. 50. The econo~ic cost of the increased 
salinity resulting from Bonneville Unit depletions has not been ca1cu- ' 
lated, however, since it is believed that the right to divert and 
deplete streamflows in the Upper Colorado River Basin, as provided by 
the Colorado River Compact of 1922, are associated with a corresponding 
right to concentrate the salt load of the river without penalty. 
The Federal Water Pollution Control Act Amendments of October 1972 
(P.L. 92-500)1:/ set forth a public policy <j>f nondegradation for water 
quality, pollution effluent discharge 1imi tat ions , and eventual zero 
pollution discharge by 19~5. In response to this policy and related 
Federal and State program enforcement guidelines, the Colorado River 
Water Quality Improvement Program was implemented following enactment of 
the Colorado River B~sin Salinity Control Act of June 1974 (P.L. 93-320). 
A goal of the program is to maintain salinity concentrations at or below 
1972 levels, while the Colorado River Basin States continue ~o develop 
waters apportioned to them by the Colorado River Compact. 
1/ Amended by the Clean Water Act of 1977 (Public Law 95-217). 
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162. Comment: 
In conclusion, I find the environmental analysis for this project to be 
lacking the detail to present a true picture of the project. This docu-
ment does not comply with the National Environmental Policy Act or Execu-
tive Orders 11988 or 11990. 
Response: 
The scope of the Diamond Fork Power System Environmental Statement covers 
in detail the production of hydroelectric power and the conveyance of 
Bonneville Unit water from the Uinta Basin to the Bonneville Basin. Im-
pacts for the overall Bonneville Unit are being analyzed in accordance 
with the format identified in the 1973 Bonneville Unit FES (see response 
to comment No. 131). Thus, Reclamation has followed all required pro-
cedures to fully comply with NEPA as well as Executive Orders 11988 and 
11990. All impact analyses emphasize consideration of flood plains and 
wetlands. 
Comments from Barrie Marchant's letter of August 2, 1983 
163. Comment: 
In the EIS, it is claimed that there will be small positive impacts upon 
the Spanish Fork River primarily due to year round flows in section 4 of 
that river (currently section 4 is dewatered annually) and increased 
flows in the river as a whole. As you know, the Spanish Fork Channel is 
extremely unstable. The extreme differences between high summer flows 
and low winter flows combined with poor land use practices has resulted 
in unstable banks, poor pool structure, and a lack of spawning habitat. 
Under current proposals, fluctuations in flow will be intensified over 
present levels. At the same time water coming from Strawberry Reservoir 
will be much cleaner as it will not have picked up a silt load from 
Diamond Fork. As a result of these two factors, the water will have 
increased ability to erode the streambed of the Spanish Fork River, thus 
perhaps changing the nature of the riverbed and invalidating predictions 
made regarding the fishery. 
Response: 
Fishery projections under project conditions have been revised to reflect 
the increased streambed erosion potential in the Spanish Fork River. 
Eroding streambanks, however, was only one of nine trout-habitat param-
eters used in the analysis of impacts conducted by the interagency team 
of biologists. Consideration of all factors resulted in the fishery 
benefits presented in the FES. Reaches 2 and 3 would have substantial 
fisheries enhancement over historically dewatered conditions, while ad-
verse fishery impacts would occur in reaches 4 and 5, primarily as a 
result of .increased water velocities. The reduction in turbidity may 
result in some increase in erosion; however, the most significant cause 
of any potential erosion would be higher flow volumes in the channel. 
Under project conditions, Spanish Fork River flows would increase by 
about 5 to 25 percent on an average annual basis. 
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164. Comment: 
My second concern relates to Sixth Water Creek. While it is true that 
the Diamond Fork Power System will enhance fish habitat in the drainage 
due. to great improvement in Diamond Fork River, Sixth Water will remain 
in very poor shape. This stream has suffered extensive damage from the 
water flows from Strawberry Reservoir. The banks have eroded and the 
streambed has dropped as much as .forty feet in elevation. Throughout 
much of its course bedrock is exposed. As a result, there are few pools, 
and little chance for streamside vegetation to provide fish cover. I 
have to assume that the stream will have great difficulty in rehabili-
tating itself, and it will be very susceptible to further degradation. 
While the lack of pool area and cover limit adult trout habitat, there 
is also very limited spawning habitat. Currently the fish population in 
Sixth Water is increased by recruitment from Strawberry Reservoir through 
the diversion tunnel. With implementation of the power system, this will 
no longer be possible, thus only section 3, Dip Vat Creek, and perhaps 
Fifth Water will have spawning area available for the system. The EIS 
has not addressed the possibility that these will not provide sufficient 
recruitment for Sixth Water. 
While the proposed system is an improvement over current operations (and 
the only environmentally positive aspect of the Bonneville Unit), it 
leaves Sixth Water in an extremely degraded condition. The "Fisheries 
Analysis, Diamond Fork Power System, Bonneville Unit, Central Utah Proj-
ect (Part I - Streams)," pg. 21 states, ". • • there is a unique and 
justifiable opportunity and perhaps at least a moral obligation to re-
store a highly productive stream fishery degraded by the Strawberry Val-
ley Project." I concur with this assessment and would like to see at 
least minimal rehabilitative measures applied to Sixth Water. 
Response: 
See the response to comment No. 28. The potential impacts associated 
with the blockage of spawning migrations into Sixth Water Creek by Monks 
Hollow Reservoir are discussed in Chapter IV of the FES. 
Comments from Jon R. Miller's letter of August 1, 1983 
165. Comment: 
At the outset, let me note that the issue of water demand should not 
be dismissed by mere reference to the EIS on the municipal system and 
future examination of . the I&D System. Water demand along the Wasatch 
Front is overstated in past projections, due largely to the use of the 
"requirements approach" used in these projections. This approach ignores 
the significant reduction in water demand forthcoming from increased 
water charges for Bonneville Unit water. M&I water will likely cost 
$400 to $500 per acre-foot, five times present water costs. It is quite 
possible that no Bonneville Unit water will be demanded at these prices. 
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Response: 
At this time, Bonneville Unit water to be delivered through Diamond Fork 
is committed for use in the Municipal and Industrial System and the Irri-
gation and Drainage System. Projected future municipal and industrial 
water needs are discussed in the Municipal and Industrial System Final 
Environmental Statement (p. B-28 through B-36). That document also con-
tains a detailed discussion of. the effects of pricing and other conser-
vation measures on water use (p. H-6 through H-II). This discussion 
indicates thai price increases would result in reductions in water use 
of only 10 percent or less over a long-term period. Reductions in per 
capita use from present rates were taken into account in the water-use 
projections presented in the Municipal and Industrial System FES. No 
evidence has arisen in the intervening 5 years to indicate that these 
projections were significantly inaccurate. In fact, the Salt Lake 
County Water Conservancy District has petitioned for 50,000 acre-feet of 
Bonneville Unit water, while the city of Orem has petitioned for 7,500 
acre-feet. The Metropolitan Water District of Salt Lake City has indi-
cated it will petition for 20,000 acre-feet in the near future. Re-
cently, local elected officials such as the mayor of West Valley City 
have publicly expressed an immediate need for the water. Mayors of 
several north Utah County communities also recently ·indicated that they 
will petition for Bonneville Unit water in the near future. 
Reference to the future cost of municipal and industrial water is purely 
speculative. Reclamation studies indicate that if Bonneville Unit water 
were available now, it would cost about $220 per acre-foot. Since most 
of the costs of facilities associated with M&I water are now in place, 
the future cost of this water is not expected to increase significantly. 
166. Comment: 
In addition to lack of information on water demand, the draft EIS is 
deficient in its justification of demand for Diamond Fork power. In 
times when the Pacific Northwest finds itself in the greatest power-
related debacle (WPPSS) of all time, when the capacity of the Intermoun-
tain Power Project has been reduced 50 percent, when conservation efforts 
are reducing power demands nationwide, it is incumbent upon the Bureau 
of Reclamation to justify the need for power. Reference to Western's 
power marketing survey is not sufficient in this regard. In light of 
the recent history of power demand forecasts, we must be much more 
thorough in demand estimation. 
Response: 
See the response to comment No. 111. 
167. Comment·: 
Finally, it is very difficult to compare economic aspects of even the 
structural alternatives. More detail would certainly be required for 
any thorough evaluation. One point is certainly in error, however. The 
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Bonneville Unit, inclusive of the Diamond Fork preferred alternative, 
certainly does not have a benefit-cost ratio of 3.2-1, if analysis is 
done under Federal guidelines. The authorized interest rate is not the 
rate to use in discounting benefits and costs from power in this in-
stance. 
Response: 
Under current policy, new projects authorized are to be evaluated using 
current guidelines. However, the Bonneville Unit was authorized in 1956 
and is governed by Senate Document 97, which directs that the planning 
interest rate to be used is the rate established at the time of authori-
zation. For the Bonneville Unit, this rate was 2 1/2 percent. An ad-
ministrative decision was subsequently made to use a rate of 3 1/8 per-
cent, which was the rate in effect in FY1965 when the Definite Plan 
Report on the Bonneville Unit was completed. Since the Bonneville Unit 
went immediately into construction, the 3 1/8 percent rate has been re-
tained for updating economic analyses. Using this rate, the benefit-
cost ratio for the Bonneville Unit with the recommended Sixth Water Flow 
Through Alternative for the Diamond Fork Power System is 1.R8 to 1. 
168. Comment: 
The preferred alternative in the EIS is not a minor addition to an 
already authorized project. The Diamond Fork Power System is a major 
new project. 
Response: 
All of the Diamond Fork Power System alternatives are authorized as 
part of the Central Utah Project (initial phase), a participating project 
of the Colorado River Storage Project, under the Colorado River Storage 
Project Act of April 11, 1956 (70 Stat. 105). This act specifically 
authorizes the Secretary of the Interior to construct, operate, and 
maintain the Central Utah Project, "including power-generating and trans-
mission facilities related thereto." The recommended plan for the power 
system is consistent with the Bonneville Unit plan identified in the 
1964 Definite Plan Report. 
169. Comment: 
The preferred alternative increases generating capacity tenfold. It has 
increased Bonneville Unit costs allocated to power 50 percent in the last 
2 years. 
Response: 
As discussed in Chapter I, the Fifth Water Pumped Storage Alternative is 
no longer the recommended plan. The allocation of power for the recom-
mended Sixth Water Flow Through Alternative is slightly higher than for 
the 1964 DPR Alternative. 
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170. Comment: 
The project should be examined with either the current discount rate for 
Federal water projects or that recommended by OMB, a rate in the neigh-
borhood of 10 percent. An incremental benefit cost ratio needs to be 
calculated on the power system itself, with the proper discount rate. 
Net benefits would be reduced, substantially under proper analysis. I 
hope this correct economic analysis can be und'ertaken before the final 
EIS is issued. ' 
Response: 
The incremental benefit-cost ratio for the recommended Sixth Water Flow 
Through Alternative for the Diamond Fork Power System only at the cur-
rent interest rate (7 7/8 percent) is 1.97 to 1. However, as previously 
mentioned, 3 1/8 percent is the authorized interest rate for the entire 
Bonneville Unit. 
Comments from Garth R. Morgan's letter of August 12, 1983 
171. Comment: 
I read with alarm the Forest Service policy on mitigation of land for 
wildlife probigation, which states, "The Forest Service does not favor 
the use of forest land specifically for wild life mitigation because of 
its legislative mandate for multiple-use management. Also, changing 
management emphasis to the single purpose of wildlife benefits would 
resul t in added and significant social and economic impacts to both 
current and future forest users beyond direct impacts of the Diamond 
Fork Powe~ System features. For example, livestock grazing would have 
to be reduced about 50% on any forest lands set aside for wildlife in 
order to meet the specific mitigation objectives. Additionally, this 
type of management change would create substantial administrative and 
financial difficulties for the forest service in adjusting present and 
proposed management plans and would require a reformulation of the draft 
management plan for the Uinta National Forest, which has received con-
siderable public review and input." This policy is appalling and is a 
socialistic approach to mitigating of such problems. It is appalling to 
say the least. 
Alternatives for mitigation do not address the improvement of government 
owned public lands. I see nowhere in the environmental impact statement 
showing a cost effective analysis of each of the alternatives and also 
the purchase price of private lands and their development versus the im-
provement of already owned public lands by the government being improved 
for wildlife habitation. 
Response: 
The recommended wildlife mitigation option for each alternative is based 
on a combination of biological, economic, and social considerations for 
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that alternative. The basis is described in Chapter III of the FES. A 
critical element of the plan is that management rights o.r fee title 
would only be obtained from willing landowners who would be compensated 
fairly. The potential for improvement of Forest Service lands for wild-
life mitigation was addressed as an option under each of the major proj-
ect alternatives in the DES. Costs of acquisition can be determined 
only through appraisals that cannot be accomplished until specific nego-
tiations are initiated. As stated above, economics was only one of the 
criteria used in developing the recommended mitigation plan. 
172. Comment: 
The taxpayers who will pay for this entire project, either through taxes 
or power cost, should know the cost for each alternative. Alternative 
number five utilizes the greatest amount of acreage and thus takes the 
greatest amount of acreage out of service for wildlife probigation. In 
turn, the Federal Government is required to follow the ludicrous policy 
to purchase private lands for wildlife mitigation. If any of the wild-
life specialists would spend an evening surveying the fenced private 
properties and the number of deer that feed in these fenced areas, the 
wildlife specialists would soon find that more deer feed per acre each 
evening on private lands that are fenced than do feed on public lands 
that are unfenced and are used for grazing of livestock. Thus, it is my 
contention and opinion that the wildlife mitigation practice legislated 
by the government is far from being an accurate means of supplying graz-
ing areas of wildlife. My father-in-law, Mr. John C. Patrick and many 
of his family, including myself, have counted upwards of fifty to one 
hundred head of deer feeding on his one hundred-sixty acre parcel of 
land in anyone evening. We have also studied the surrounding areas of 
publicly owned lands where grazing is permitted and found considerably 
fewer deer browsing in these areas, simply because of over feeding by 
all grazing and browsing animals. Thus, the justification for purchasing 
private lands for wildlife mitigation, does not measure up to its legis-
lative mandate. 
Response: 
Reclamation does not question the existing high use of private lands by 
feeding deer. The deer use mentioned is primarily occurring during the 
spring, summer, and fall. However, the critical period for deer sur-
vival is during the winter, when they use south-facing slopes at lower 
elevations. The deer winter range is the most critical and has the 
highest value. Therefore, it is the habitat with the most current value 
and improvement potential for mitigation. Private lands in the Diamond 
Fork area have a high potential for improvement as deer winter range. 
The recommended mitigation plan calls for acquisition of management ease-
ments rather than purchase of land in fee title. 
173. Comment: 
In the Environmental Impact statement, only one route is shown for power 
lines going back up the canyon and over the Sheep Creek area. No other 
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alternative is shown. No costs are presented for the cost per mile for 
power lines. The justification of routing the power lines back up the 
canyon and over the Sheep Creek area is very weak in my opinion when the 
power lines could be routed straight down the Diamond Fork Canyon. If 
the Diamond Fork area had not been touched by man with his fences, 
wrecked automobiles, roads, etc., then I would consider the impact of 
the power lines of a greater consequence, going down the canyon. How-
ever, with all of man's impact on the environment that has already 
occurred, it appears to me to be a waste of taxpayer's money to route 
the power line up over the Sheep Creek area. The Sheep Creek area, at 
present, has less impacted areas by man than does the Diamond Fork area. 
Thus, the alternative of routing the power lines over the Sheep Creek 
area will have a greater environmental impact. 
Response: 
Several transmission line corridors were evaluated for each. of the 
Diamond Fork Power System alternatives, reflecting the concerns of Recla-
mation, the Forest Service, and the Western Area Power Administration. 
The various corridors were compared based on miles of line, visual im-
pacts, acce.ss, · number of stream crossings, acreage of vegetation dis-
turbed, and special considerations such as recreation areas, raptor 
nesting areas, and cultural resource sites. Corridors down Diamond Fork 
Canyon (east-west) were considered highly undesirable by the Forest 
Service because of potential impacts to developed or proposed recreation 
areas. Visual impacts to forest users would be high if corridors in the 
canyon were selected. A north-south corridor (Figure 5) was selected 
because of low visual and vegetative impacts, fair access, and small 
impacts to recreation and raptor nesting areas and known cultural 
resource sites. In addition, the north-south corridor would have less 
potential impact resulting from stream crossings than the corridors in 
Diamond Fork Canyon. 
Comments from John C. Patrick's letter of July 24, 1983 
174. Comment: 
I note that in all of the Wildlife Mitigation options listed in Table 
18, page 91, that my property would be acquired by the government for 
wildlife use. I want to make my position clear--I do not wish to 
dispose of my property. 
Response: 
Acquisition of Mr. Patrick's land parcel is the recommended mitigation 
option only for the 1964 DPR and No Power Alternatives (considered 
the least likely project alternatives). Mr. Patrick's land is not 
considered for acquisition under the mitigation plan for either the 
recommended Sixth Water Flow Through Plan or the Fifth Water Pumped 
Storage Alternative. Table 18 has been revised to clarify these ambigu-
ities. 
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175. Comment: 
In your preferred Wildlife Mitigation option for the recommended Fifth 
Water Pumped Storage Plan, you plan to acquire about 4,443 acres of pri-
vate lands under single ownership. This would provide the "greatest and 
best distribution of compensatory biological values in the Diamond Fork 
study area." (Page 40) 
I fail to see why this plan or a portion of it combined with acquisition 
of other large areas of land would not satisfy your needs under any of 
the options you might be forced to accept. The Redford and Schneider 
properties and Brimhall ranch come to mind as viable compensatory addi-
tions in the event that part of the Childs' ranch is covered with the 
Hayes Reservoir. Selling of a portion of the Brimhall ranch would help 
compensate the Spanish Fork Livestock Association for the likely reduc-
tion of their operation because of this project. 
Response: 
The recommended wildlife mitigation option for each alternative is based 
on a combination of biological, economic, and social considerations for 
that alternative. The recommended options have been refined to consider 
obtaining managements rights from willing sellers only. 
Other comments and responses 
Comments from Forest Service letter dated August 23, 1983 
176. Comment: 
Dam Heights 
In previous discussion and correspondence, it was requested and agreed 
upon that an evaluation of dam heights be made to determine what effect 
a reduction in draw-down areas would have on economics, esthetics, and 
recreation at the reservoirs. This draft of the EIS does not contain 
that evaluation. We, again, request that the evaluation be made and 
included in the FEIS. 
Response: 
Reclamation's geologic investigations indicate that the proposed dam 
heights for the Fifth Water Pumped Storage Alternative are the maximum 
at which a dam could be safely constructed. Because of this, no reduc-
tion in drawdown by increasing dam heights would be possible; there-
fore, economics, esthetics, and recreation would remain the same. 
177. Comment: 
Impacts of Borrow Areas on Recreation and Esthetics 
The proposed campground site at Fifth Water Reservoir is listed as a 
potential borrow area on page 25. If the site is used as a borrow area, 
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it will be rendered unsuitable for recreation development. We recommend 
that this site be excluded as a borrow area. 
The rock quarry proposed for development below Fifth Water Reservoir 
will have a significant negative impact on visual quality. When the time' 
comes to remove rock material from the ledges in this canyon, the rock 
should be randomly split rather than being removed by the straight-shear 
method. In that way, the remaining rock ledges would have a more natural 
appearance, and visual quality impacts could be' reduced. 
Response: 
The proposed campground site at Fifth Water Reservoir would be one of 
the last borrow areas designated for use in constructing the dam. If 
this area were used, the topsoil would be stripped and stockpiled. At 
most ', only about 4 feet of material would be removed. The excavated 
area would be contoured to match the surrounding terrain and, topsoil 
placed on top. Reclamation would cooperate with the Forest Service to 
minimize damage to this 'site if it were used. 
The Forest , Ser'vice recommendation to randomly split rather than using 
the straight-shear method to remove rock from the proposed rock quarry 
has been considered. Reclamation would try to accommodate this tech-
nique if it proves to be feasible and practical. 
178. Comment: 
Interconnecting Power Transmission System and Corridors 
The lack of an indepth analysis of the impacts associated with the inter-
connecti~g power system outside the Diamond Fork Project area results in 
incomplete compliance with the NEPA process. 
We accept that, in the April 1983 meetings with Western Power referred 
to on page 206, the Forest Service indicated they felt an acceptable 
plan could be developed. This was conditional upon a commitment from 
Western to work with and involve the Forests in a scoping process (43 
CFR 1501.7) for the complete distribution system. The finalization of 
the scoping process will need to address Forest management direction 
contained in land and resource plans. 
The Forest Service proposed that a Task Force of the affected agencies 
be organized. We feel a firm commitment to do this has been made in the 
statement on page , 208. The Task Force should be involved in developing 
the scoping process of the entire transmission system. 
Ultimately, the Forest Service expects the scoping process to lead to 
the development of an EIS that addresses the entire transmission system 
needed for the Diamond Fork Power System. Addressing the entire trans-
mission system will permit compliance with NEPA and assure participation 
of local, State, and Federal agencies and private persons involved in 
developing significant and cumulative impacts. 
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Although the process Western will use in the detailed evaluation of the 
need for transmission system modifications is described, .the Diamond 
Fork Power System FEIS should also recognize the need to develop a sched-
ule for completing the transmission system scoping process. The actual 
schedule would depend on information in Western's final marketing and 
allocation plans. The schedule should be finalized immediately follow-
ing the release of the plans. 
We are also concerned that the system used by Western and referred to as 
a sensitivity analysis will meet CEQ Regulations for NEPA. On page A-IS, 
mitigation measures, item 10 is a commitment that various local, State, 
and Federal laws and regulations will be complied wi th. We strongly 
endorse this statement. 
As part of National Forest land and resource management planning, cer-
tain transmission routes across National Forest lands have been or are 
in the process of being identified. Some of these routes have been or 
will be identified as potential corridors. It is hopeful this process 
will be completed in 1985. It will be a Forest Service objective to 
keep all transmission lines in the identified corridors. Pages 207 and 
208 identified . certain problem areas related to power corridors or 
routes discussed during the April meeting. Since that time, the Forests 
involved have further refined the information provided. Needed changes 
by individual Forests are included in our specific comments. 
Page 209 of the DEIS refers to Western's standard mitigation procedures 
for powerline construction and is referred to as At tachment 3 in the 
draft. We suggest that ·Forest Service standard mitigation procedures be 
referred to and included in the FEIS when referring to the Na tional 
Forest lands. It would be well for the Bureau to coordinate an effort 
to include all affected agencies which have their own specific require-
ments. The Forest Service and Bureau of Land Management have developed 
joint mitigation procedures which are available. 
Response: 
As discussed under "Purpose of the Environmental Statement" in Chapter I, 
the Fifth Water Pumped Storage Alternative is no longer the recommended 
plan. Under the presently recommended Sixth Water Flow Through Alterna-
tive, no new facilities would be required in the interconnected trans-
mission system; therefore, no additional NEPA compliance would be re-
quired for that system. 
Comments from Bureau of Land Management letter 
dated August 12, 1983 
179. Comment: 
BLM concurs with the Bureau of Reclamation statements on pages S-9, 1, 
and 101 that site specific environmental documents will be required for 
the power distribution system. Because the power generation and trans-
mission facilities would both be required for a complete system, it may 
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be appropriate to better define the required transmission system and 
analyze it as part of the Diamond Fork EIS. This is addressed under 40 
CFR 1502.4 which requires that proposals or parts of proposals which are 
related closely enough to b~ a single course of action be evaluated in a 
single impact statement. Decisions for investment of funds in a power 
generation system without assurance or concurrent decisions on a power 
transmission system may be contrary to 40 CFR 1506.1 which directs fed-
eral agencies to not carry ou~ actions on a program being studied under 
NEPA when it tends to determine subsequent development or limit alter-
natives. If the power generation system were in place, the "no action" 
alternative would no longer be available for the transmission system 
without jeopardizing a substantial investment. 
Response : 
See the response to comment No. 178 regarding NEPA compliance for the 
power distribution system. If a pumped-storage system were built, a 
"no-action" alternative would not be a practical alternative to the 
transmission system because the power production facilities would' be in 
place. For this reason, Western and Reclamation met with BLM and the 
Forest Service' prior to circulating the DES to assess whether or not 
there were any known impediments that would preclude the proper siting 
of a transmission system. The consultation with these agencies indi-
cated that environmentally acceptable transmission corridors are avail-
able. 
180. Comment: 
The discussion of Moab District Concerns on page 206 may not be pertinent 
as the descriptions of plan 1 and plan 2 (pp. 99-103) do not include 
any facilities in the Moab District. 
Response: 
As a result of selecting the Sixth Water Flow Through Alternative, no 
modification to the interconnected transmission system would be required. 
Therefore, the section of the DES which included page 206 is not in-
cluded in the FEIS. 
Comments from U.S. Fish and Wildlife Service letter 
dated August 19, 1983 
181. Comment: 
We find that the DES is adequate in regard to anticipated fish and wild-
life impacts and mitigation measures in the Diamond Fork Drainage. How-
ever, impacts attributable to new transmission facilities to distribute 
power generated by the project have not yet been evaluated nor has an 
acceptable' plan to mi tigate for these damages been developed. 
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Response: 
See the response to comment No. 178. 
182~ Comment: 
It is not clear in the DEIS as to whether the Section 404(r) would also 
cover the proposed transmission 1in.es outside of the Diamond Fork Drain-
age. If this is intended, we do not feel that 404(r) is appropriate as 
the proposed transmission lines outside of the Diamond Fork Drainage 
have not been evaluated. 
Response: 
The Corps of Engineers 404(r) exemption was intended to cover only pro-
posed transmission lines within the Diamond Fork drainage. Should the 
Fifth Water Pumped Storage Alternative be selected and permits be re-
quired for construction of these lines, Western would be responsible 
for compliance with the Clean Water Act. 
183. Comment: 
Pages 99-101 discusses alternatives to provide transmission and distri-
bution facilities for power that will be generated by the project. The 
general types of environmental impacts that can be expected are addressed 
and it is stated (page 209) that implementation of Western Area Power 
Administration's standard mitigation procedures listed in Attachment 3 
would, in most cases, avoid impacts to wildlife habitat. However, page 
204 states that it is not possible at this time to identify specific 
corridors or impacts relating to the needed transmission system modifica-
tions. 
Since the transmission system is a part of the Diamond Fork Power Proj-
ect, we feel that impacts should be investigated by our Service in 
cooperation with other involved State and Federal agencies under author-
ity of the Fish and Wildlife Coordination Act. Until such time that the 
impacts are quantified and acceptable mi tiga tion plans are assured, 
exemption for Corps of Engineer permits in accordance with Section 404(r) 
for the transmission system is not appropriate. 
Response: 
See response to comment No. 182. 
184. Comment: 
Page 164, Table 45. At the minimum pool elevation, with the Fifth Water 
and Sixth Water Pumped Storage alternatives, the increase in standing 
crop (lb/year) . should be 810 rather than 870. Similar corrections 
should also be made in the first and third paragraphs on page 165. 
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Response: 
Table 45 (Table 46 in the FEIS) and the paragraphs referred to have been 
revised as suggested. 
Comments from Utah Natural Resources and Energy, Division 
of Wildlife Resources letter dated September 1, 1983 
185. Comment: 
Page 25, paragraph 4, sentence 6: is the "normal discharge" range 0 to 
2 cfs in Fifth Water Creek, as stated, or is it 1-20 cfs as according to 
page 114, paragraph 4, sentence 4, or 0.5 to 20 cfs as stated on page 
116, paragraph 5, sentence 4? 
Response: 
The normal discharge from Fifth Water Reservoir into Fifth Water Creek 
would range from 0.5 to 20 cfs for fishery purposes. The discussion of 
flows on page 114 of the DES refers to those existing under natural con-
ditions in First, Second, Third, Fourth, and Fifth Water Creeks collec-
tively, and not Fifth Water Creek specifically. The pages referred to 
have been changed in the FEIS to correct the inconsistencies in the DES. 
186. Comment: 
Page 130: Is this illustration Figure 25? 
Response: 
The illustration on page 130 of the Draft Environmental Statement is 
Figure 25. 
187. Comment: 
Page 163, paragraph 4, sentence 1: The reference to "Youngs and Heim-
lich" should have a date in parentheses, and the complete reference 
should be included in the literature citation section. 
Response: 
The page referred to and the list of references have been revised as 
suggested. 
188. Comment: 
Page 164, Table 45, Project alternative - Fifth Water and Sixth Water 
Pumped Storage: The "Increase in Standing Crop (1 b/yr)" value should 
be 810, not 870. 
Response: 
Table 45 (Table 46 in the FEIS) has been revised as suggested. 
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189. Comment: 
Page 165, paragraph 1, sentence 1 and paragraph 3, sentence 2: In each 
sentence, "870" should be "810". 
Response: 
The sentences referred to have been revised as suggested. 
Comments from State of Utah letter dated August 16, 1983 
190. Comment: 
P. 134, par. 4--The proposed reservoirs on the recommended Fifth Water 
alternative will be filled with water heavily laden with phosphorus from 
Strawberry. The reservoirs will probably not be influenced by the phos-
phorus, and problems associated with eutrophic systems (oxygen depletion, 
algae bloom, etc.) will not be significant due to water level fluctu-
ations and short detention times. 
Response: 
Reclamation basically agrees with this comment. The comment also per-
tains to Syar and Sixth Water Reservoirs of the recommended Sixth Water 
Flow Through Alternative as well as to the small reservoirs of the other 
alternatives. Chapter IV has been revised to reflect this comment. 
191. Comment: 
P. 164, Table 45--The increase in standing crop (lb./yr.) at the minimum 
water level in Monks Hollow Reservoir for the Fifth Water and Sixth Water 
Pumped Storage alternative should be 810 instead of 870. 
Response: 
Table 45 (Table 46 in the FEIS) has been revised as suggested. 
192. Comment: 
P. 165, line 2--870 should be 810. 
Response: 
The page referred to has been revised as suggested. 
193. Comment: 
P. 165, line 29--870 should be 810. 
Response: 
The page referred to has been revised as suggested. 
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194. Comment: 
P. 3, par. 2--We suggest that the DFPS not use oil-fueled plants to 
provide part of the energy .needed for the pumped storage system for two 
reasons. First, this would be counter productive in light of the na-
tional policy of minimizing the level of foreign oil imports into this 
country. By not using oil-fired generation to provide energy for pump-
ing, there could be a small., but nevertheless measurable impact on 
foreign oil imports. Secondly, while world oil prices are now relatively 
low and stable, there is a certainty that this situation will not last 
long. World oil prices will undoubtedly increase by the time the DFPS 
is brought on line, and price stability since 1973 has been anything but 
stable. The net effect of this is that the cost of power from the DFPS 
will have an inherent, built-in, price instability which would be un-
favorable to the intent and purposes of the DFPS. 
Response: 
Page 1 of the DES was in error; no oil-fired generation would be used for 
pumping in operation of the pumped-storage system. The erroneous state-
ment has been deleted in the FEIS. 
195. Comment: 
P. 217--Utah Division of Wildlife Resources. The position of Kendall L. 
Nelson should be "Regional Resource Analyst," and his education should 
be B.S. Wildlife Management, M.S. Range Management. 
Response: 
The page referred to has been corrected as suggested. 
Comments from Wyoming Public Service Commission 
letter dated August 3, 1983 
196. Comment: 
The Draft Environmental Statement cites the possible construction of a 
115-kV transmission line from Archer to Glenrock to Casper to Yellowtail. 
The personnel at the Western Area Power Administration area office that 
would own and operate such a line say they know of no such line. They 
say USBR may have looked upon such a line as a means of marketing the 
available power in a very narrow sense. WAPA is planning an Archer-
Alcova-Thermopolis-Yellowtail 230-kV line as an overall cure of problems 
forthcoming in its system and in the Rocky Mountain area in general. 
Response: 
The transmission alternatives described in the Draft Environmental State-
ment were not intended to represent a final plan but to show that a 
transmission system to distribute Diamond Fork power could be developed 
if the Fifth Water Pumped Storage Alternative were constructed. With 
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the recommended Sixth Water Flow Through Alternative, no modifications 
to the interconnected transmission would be required. 
Comments from Central Utah Water Conservancy District 
letter dated August 3, 1983 
197. Comment: 
Page 5 footnote: It has not yet been determined if ·the 15,800 acre-feet 
will be provided as part of the Bonneville Unit. It has not yet been 
determined that the recirculation plan will be the selected alternative. 
Response: 
Chapter I has been revised to accommodate this concern. 
198. Comment: 
Page 12, second line: Rays Valley runs north and south, not laterally 
along Fifth Water Creek. 
Response: 
In the FES, this sentence states ••• Rays Valley intersects Fifth 
Water Creek. 
199. Comment: 
Page 14, third paragraph: This paragraph should be rewritten. 
Response: 
The paragraph has been revised. 
200. Comment: 
Page 18, Flood Damage and Erosion: A description of the flood of 1983 
should be included. 
Response: 
The section referred to has been revised to include a description of the 
1983 flood. 
201. Comment: 
Page 88, Table 17 Lands for Project features - No Power Alternative: It 
is not clear why any mitigation is required for this alternative. 
Response: 
Mitigation for the No Power Alternative, as for the other alternatives, 
is required because the construction of project features would cause th~ 
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permanent and temporary removal of vegetative habitat and added disturb-
ance of a major new road. In this case, most of the permanent habitat 
loss would be caused by construction and use of the Sheep Creek-Rays 
Valley access road. 
202. Comment: 
Page 89, Alternative capacities considered for the Fifth Water Pumped 
Storage Alternative: The discussion of the 500 MW and the 2,000 HW 
alternative is a trivial effort and appears to only justify the pre-
selected size. Why was 1,200 MW or 1,400 MW not selected? 
Response: 
The discussion in the Draft Environmental Statement on the 500- and 
2,000-megawatt sizes of the Fifth Water Pumped Storage Alternative was 
only intended to show that the plan would be economically feasible at a 
capacity smaller or larger than 1,000 megawatts. This discussion has 
been deleted from the FEIS because the Fifth Water Pumped Storage Alter-
native is no longer the recommended plan. 
203. Comment: 
Page 87, third paragraph: Why would Re.clamation operate and maintain 
the project facilities of the No Power Alternatives? This is in opposi-
tion to the contract with CUWCD which provides that Reclamation would 
operate the power system and CUWCD would operate everything else. 
Response: 
The paragraph referred to has been revised to indicate that the district 
would ope~ate and maintain the facilities of the No Power Alternative. 
Comments from Intermountain Water Alliance letter 
dated August 15, 1983 
204. Comment: 
The EIS addresses: 
No economics of Diamond Fork pump storage power versus small need or no 
need, Bureau alternatives elsewhere, or alternative kind of supply which 
might be more cost efficient, i.e. gas turbine systems. 
Response: 
Total construction costs for the recommended plan and alternatives are 
given in Table 19. Net economic benefits are given in Table 20. De-
tailed analyses used in developing these data are available in the Utah 
Projects Office in Provo. 
Alternative sites for pumped storage facilities are discussed in Chapter 
III of the FEIS. 
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Regarding alternatives to pumped storage, it is more economical today 
to generate peaking power by burning natural gas, but the supply and the 
cost in the future is unknown. The trend by utilities is to phase out 
the use of oil and natural gas to lower the requirements for oil and gas 
imports. According to Electric Power Monthly (June 1983), the use of 
natural gas to produce electricity has dropped between 1982 and 1983 by 
16.1 percent in the "Mountain Region." 
Pumped storage systems can improve the operating efficiency of fossil-
fuel-fired generation plants by using excess energy during off-peak load 
periods. The Diamond Fork Power System would be managed wi th fossil 
fuel plants, so that peak demands could be met with minimal energy waste. 
Based on such an operation, it is estimated that each megawatt of in-
stalled pumped-storage capacity could provide the energy equivalent of 
3,SOO barrels of oil annually. 
As mentioned previously, construction of the power system will not begin 
until non-Federal participants have committed for the nonproject portion 
of the power (see the response to comment No. 1lS). 
Comments from National Wildlife Federation letter 
dated August 12, 1983 
20S. Comment: 
Environmental Analysis of the Transmission Lines Cannot Be Deferre4. 
The Diamond Fork EIS acknowledges that new transmission facilities will 
be required to distribute the proposed Diamond Fork Power System power. 
The Bureau has not, however, addressed the environmental impacts asso-
ciated with these new transmission lines. "It is not possible at this 
time to identify specific corridors or impacts relating to these modifi-
cations (of the interconnected transmission system) because the alloca-
tion of the power has not yet been made." Diamond Fork EIS at 204. The 
Bureau assumes that the transmission lines will be built, apparently at 
whatever environmental cost. Indeed, the existence of the transmission 
lines is assumed in the Diamond Fork EIS in order to justify the Diamond 
Fork Power System. This assumption ignores the interdependence of power 
generating facilities and power transmission facilities. The two must 
be analyzed as a single unit. If certain transmission facilities cannot 
be built for economic or environmental reasons, then the generating 
facility may need to be scaled down to reflect the reduction in power 
demand associated with the elimination of that transmission facility. 
The separate analysis ~ i.e., "segmented" - approach invoked in discuss..-
ing the Diamond Fork Power System concept does not give the public an 
opportunity to intelligently consider all the logical consequences of 
interrelated projects. Thus, it constitutes an unlawful segmentation of 
a major federal action under NEPA. See 40 C.F.R. § 1S02.4. 
Response: 
See the response to comment No. 178. 
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Comments from Strawberry Water Users Association 
letter dated September 13, 1983 
206. Comment: 
The Summary Table presented on page S-3 identifies five alternatives 
covered in the statement. Our review indicates the "No Power Alterna-
tive" really means no federal , power development and should be so iden-
tified. We believe the demand for power and energy, and the unique 
physical opportunity (2600 feet of head) including availability of water 
already developed are such that even though the Bureau of Reclamation 
did not develop the power potential, non-federal interests would cer-
tainly do so. 
Response: 
Reclamation agrees that if the power system was not developed by Recla-
mation, it would probably be developed by non-Federal interests. There-
fore, the development of any power system in Diamond Fork would preclude 
development of the No Power Alternative. 
As discussed in Chapter III, "Comparative Analysis of Recommended Plan 
and Alternatives," the No Power Alternative would be the minimum de-
velopment required to maintain the integrity of the Bonneville' Unit. 
Impacts associated with this alternative were not adequately ' evaluated 
in the 1979 Final Environmental Statement and, therefore, are included 
in the Diamond Fork statement. 
207. Comment: 
The statement covering the "No Power Alternatives" shown in Table 15 and 
Figure 21, is not clear with respect to how the existing Strawberry 
water would be delivered. We presume the delivery of such water would 
continue as in the past, or as may be agreed by the Association and t 'he 
Bureau of Reclamation. 
Response: 
Under the No Power Alternative, Strawberry Valley Project water would be 
released through Syar Tunnel into Sixth Water Creek. These releases 
would continue as they have in the past or as otherwise agreed to by the 
Association and Reclamation. 
Comments from Utah Nature Study Society 
letter dated August 2, 1983 
208. Comment: 
There is mention that the users of the peaking power will have to pump 
water uphill to have their peaking power. If the user burns oil for 
its baseload electrical generation, no net saving in oil occurs - in 
fact oil is wasted. The Draft EIS mentions that most of the region is 
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served by coal and oil generators of electricity. Fossil fuel is a non-
renewable resource which has many applications. Figure 7 shows a typi-
cal pump storage scene. Most of the equipment is under plastic wrap. 
Is this typical pump storage project operating? One pump storage opera-
tion (Consumers Power and Detroit Edison in Michigan), the Ludingtion 
Pump storage, provides the pumping power with nuclear power energy. The 
Helms Pump Storage Project, built by Pacific Gas and Electric in Cali-
fornia is not yet operating and again was built in conjunction with the 
Diablo Nuclear Power Plant (which is also not operating). Just where 
are the typically operating Pump storage projects and what is the energy 
source to pump the water uphill? Furthermore, do any of these typical 
projects allow recreation use of the down hill and up hill reservoirs? 
Response: 
Figure 7 (Figure 12 in the FEIS) is a photograph of the Helms Pumped 
Storage Powerplant under construction by Pacific Gas and Electric Co. in 
California. The purpose of the photograph is to illustrate the size of 
the underground chamber, which is similar to the proposed Fifth Water 
underground chamber. As of January 1983, there were 26 pumped storage 
units in service in the western United States and western Canada. These 
plants utilize either coal-fired or nuclear energy for pumpback. Recrea-
tion use at pumped storage reservoirs is quite limited because of the 
fluctuating water levels. The degree of recreation use depends mainly 
upon the timing, magnitude, and frequency of the fluctuations. 
209. Comment: 
Other questions arise upon reading the Draft Environmental Impact State-
ment. Will CRSP pump water up hill in the Diamond Fork Power System by 
electricity g~nerated from releasing water at Glen Canyon, Hoover Dam, 
and Flaming Gorge? 
Response: 
Non-Federal interests or the United States would obtain the energy nec-
essary for pumping from the cheapest source. This could be from their 
own generation or from purchases from other utilities. If the energy 
were purchased from the CRSP, the electricity would be generated by 
water released through Glen Canyon, Flaming Gorge, and/or another CRSP 
powerplant. 
The objective of any pumped-storage system is to improve the power sys-
tem by enhancing the economics of generation and increasing the flexi-
bility and reliability. Pumped-storage systems are used to respond to 
the daily, weekly, or seasonal peak-load demands, improve the capacity 
factor of base-load thermal plants, regulate system frequency by load 
following, and .improve system power factor by operating as a synchronous 
condenser. 
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210. Comment: 
If it takes 4 kwhr to generate 3 kwhrs of peaking power by pump-storage 
electricity, would it not be more economic to generate peaking power by 
burning natural gas (which is now in great abundance), especially if the 
pump-storage is operated by burning fossil fuel? 
Response: 
See the response to comment No. 204. 
211. Comment: 
Should not the Bureau of Reclamation forego all recreation on the two 
reservoirs in the pump-storage system because of the tremendous .fluc-
tuation of water levels creating hazards for the recreationist? It 
seems that these areas should be fenced off. 
Response: 
The reservoir fluctuations with the pumped storage alternatives would 
reduce the expected recreation potential, but would not be of a magni-
tude which would be part·icularly hazardous to boaters · and fishermen, 
except for the inlet and outlet areas of the impoundments. If a pumped 
storage alternative were constructe·d, all hazardous . areas would be 
fenced or otherwise blocked off. 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
FOREST SERVICE 
Rr. Clifford I. Barrett 
Regional Director 
Upper Colorado Region 
Bureau of Reclamation 
P.O. Box 11568 
ealt Lake City, UT 84147 
Dear Cliff: 
324 25th Street 
Ogden, UT 84401 
1950 
Our general comments and concerns on the Diamond Fork Power System 
Draft Environmental Impact Statement (DEIS) (DES 53-46) are as 
follows: 
1. Sixth Water- Creek Flow Maintenance and Fisheries Improvement. 
This concern was addressed in both our February 25 and March 31 
responses to preliminary drafts of the Environmental Impact 
Statement (EIS). We still feel v~ry strongly that the Sixth 
Water stream should be improved for fisheries. On page 160, it 
is pointed out that the fisheries in Sixth Water represent an 
excellent opportunity for stream fisheries enhancement; however, 
it states that such enhancements could only be justified as 
mitigation if the 1964 DPR alternative were selected. 
The possibility of developing a fisheries flow through a power 
plant at the outlet of the Strawberry Tunnel is mentioned as a 
potential way to maintain the fisheries in Sixth Water. We would 
support such a proposal and feel that this possibility should be 
further evaluated and discussed in the Final Environmental Impact 
Statement (FEIS) for this project. 
Another option for providing fishery flows down Sixth Water Creek 
is to continue to release water down this stream unt il such time 
as it may be established that all available water above a mi nimum 
flow is necessary for peaking power production. An interim 
agreement has been discussed with your Provo office and they 
have indicated a -willingness to explore such a proposal. Item -15 
of our sp2.c __ fic comments, which follows t suggests wording to be 
added in recognition of the flexibility that seems apparent in 
the operation of the Fifth Water Power Plant. 
If options which will add sufficient water do not become 
available, then we feel that the Bureau has a responsibility to 
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rehabilitate the stream channel in Sixth Water. As stated in our 
response to the ad~anc~d draft, thi~ responsibility ~occurs by 
virtue of the f act that t he Sixth Water channe,l is being used as 
a convey"ance sys ~em' unde r the current St rawberry Pro je'c t, to 
which the Bureau was a party. ' The Diamond Fork Power System is 
an enlargement of this project and is replacing the old 
Strawberry Tunnel with a new system. The Bureau recognized some 
responsibility for 'Sixth 'Water when ' it included cost es·timates 
for channel rehabilitation in previous plans. It may be 
necessary to request special financing for a rehabilitation 
project. 
We believe it' would be more desirable and cost efficient to 
implement the Interagency Biological Team s t reamflow 
recommendations than to stabilize the stream channel. The 
possibilities mentioned above could provide the needed water to : 
accomplish thi's: ' " , 
2. Diamond Fork ,~ipeline 
This item was addre'ssed in our previous correspondence also. We' 
still question that the ' benefits of the pipeline 'will be as 
significant as explained in the EIS. Flows of 425 cfs would 
still occur in t he existing cha'nnel which would nO't' be much ' (' 
different from t h f lows which now exist during ~ost of the 
irrigation ' season. "Based on the undesirable effect of these 
;flows, we co~tiritie " to ~u~pori the ~onstru~tion of ~ ~ipeline th~t 
would accommodate' at least 600 cfs or more. 
3. Construction a'nd Mitig~tion 
We recognize the difficulty the Bureau has in obtaining 
construction , and mitigation funds concurrently. However, because 
of legal and ' essintial resource requirements, we insist that the 
mitigation con~truction issue be emphasized in the FEIS. In 
light of recent curtailment in the use of Section 8 funds for 
recreation and wildlife mitigation, we must stress that we cannot 
represent to the public that all is well. We feel it is 
necessary for' Reclamation to disclose the current status and the 
future outlook for mitigation in this FEIS. We would need to 
go on record 'as 'oppos'ing the continuation" of 'the project withdut 
adequate mitigation. 
4. Dam Height s 
In previous discussions and correspondence, it was requested and 
agreed upon that an ,evaluation of dam heights be : made to 
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determine what effect a reduction in draw-down areas would have 
on economics, esthetics, and recreation at the reservoirs. Thi s 
draft of the EIS does not contain that evaluation. We, agai n , 
request that the evaluation be made and included in the 
FEIS. 
5. Impacts of Borrow Areas on Recreation and Esthetics 
The proposed campground site at Fifth Water Reservoir is li s ted 
as a potential borrow area on page 25. I f the site is used as a 
borrow area, it will be rendered unsuitable for recreation 
development. We recommend that this site be excluded as a borr w 
area. 
The rock quarry proposed for development below Fifth Water 
Res~rvoir will have a significant negative impact on visual 
quality. When the time comes to remove rock material from the 
ledges in this canyon, the rock should be randomly split rathe r 
than being removed by the straight-shear method. In that way, 
the remaining rQck ledges would have a more natural appearance , 
and visual quality impacts could be reduced. 
6. Interconnecting Power Transmission System and Corridors 
The lack of an indepth analysis of the impacts associated with 
the interconnecting power system outside the Diamond Fork Pro jec t 
area results in incomplete compliance with the NEPA process. 
We accept that, in the April 1983 meetings with Western Power 
referred to on page 206, the Forest Service indicated they felt 
an acceptable plan could be developed. This was conditional upon 
a commitment from Western to work with and involve the Forests i n 
a scoping process (43 CFR 1501.7) for t he complete distribution 
system. The finalization of the scoping process will need to 
address Forest management direction contained in land and 
resource plans. 
The Forest Service proposed that a Task Force of the affected 
agenci es be organized. We f eel a firm commitment to do this has 
been made in the statement on page 208. The Task Force should be 
involved in developing the scoping process for the entire 
transmission system. 
Ultimately, t he Forest Service ~xpects the scoping process to 
lead to the development of an EIS that addresses the entire 
transmission system needed for the Diamond Fork Power System. 
Addressing the entire transmission system will permit compliance 
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with NEPA and assure participation of, local,- s'tate, and federal 
agencies and private petsons involved in, devel oping , significant 
and cumulative ' impacts. 
Although the process Western will use in the detailed evaluation of 
the need for transmission system modifications is described, the 
Diamond Fork Power System FEIS should also recognize the need to 
develop a schedule for completing the transmission system scoping 
process. The actual schedule would depend on i nformation, in 
Western's final marketing and allocation plans. The schedule should 
be finalized immediately following the release of the plans. 
We are also concerned that the system used by Western and referred to 
as a sensitivity analysis will meet CEQ Regulations for NEPA. On 
PQ6e A-IS, Mitigation Measures, item 10 is a commitment that various 
local, state, and federal laws and regulations will be complied with. 
We strongly endorse this statement. 
As part of National Forest land and resource management planning, 
certain transmission routes across National Forest lands have been or 
are in the process of being identified. Some of these routes have 
been or will be identified as potent~al corridors. It is hopeful 
this process will be completed in 1985. It will be a Forest Service 
objective to keep all transmission lines in the identified corridors. 
Pages 207 and 208 identified certain problem areas related to power 
corridors or routes discussed during the April meeting. Since that 
time, the Forests involved have further refined the information 
provided. Needed changes by individual Forests are included in our 
specific comments. 
Page 209 of the DEIS refers to Western's standard mitigation 
procedures for powerline construction and is referred to as 
Attachment 3 in the draft. We suggest t hat Forest Service standard 
mitigation procedures be referred to and included in the FEIS when 
referring to the National Forest lands. It would be well for the 
Bureau to coordinate an effort to include all affected agencies which 
have their own specific requirements. The Forest Service and Bureau 
of Land Management have developed joint mitigation procedures which 
are available. 
Additional functional and editorial comments are included as an 
enclosure to this letter . 
We have app r,~iated working with your Provo office as a cooperating 
agency on this EIS. 
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In concept. we can accept the DEIS as it applies to the Diamond 
Fork Project area; however. we find the DEIS incomplete as ·it 
applies to the distributipn system. It is hopeful that the concerns 
we have can be res9lved. 
Sinc1!rely. 
~ 
\ ~J~ S. TIXIER 
Regional 
Enclosur~ 
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FUNCTIONAL AND EDITORIAL COMMENTS ON THE DIAMOND FORK POWER 
SYSTEM DRAFT AND ENVIRONMENTAL STATEMENT 
1~ Page S-I, paragraph 1 
It should be made clear in this introductory paragraph that there would be 
a need for modified or new, extra high voltage (EHV) and high voltage 
(HV) power transmission systems as a result of the project proposals. 
This need would involve powerline construction activities in portions of 
six western states. 
2. Pages S-2 through S-4 
The description of alternatives does not include a discussion on the need 
to construct a backbone HV/EHV transmission syste~ for project power 
distribution, This should be done. 
3. Page S-4, 3rd full paragraph 
Assumptions are made that the interconnecting power systems would be 
capable of accepting the project powerload. These assumptions should be 
clarified as being dependent upon existing utility company concurrence. 
4. Page 13 
We suggest the following changes here: (a) first sentence change "5" to 
"15," (b) 3rd sentence insert "50" between "US" and "6," and (c) 4th 
sentence change .. 3" to "12;' 
5. Page 36, 1st paragraph, 1st sentence 
Add: ..... to a point just south of the abandoned coal mine campground." 
6. Page 36 
Under Operating Facilities and Project Administration, the responsibility 
for road maintenance should be addressed. 
7. Page 44, 1st paragraph, 2nd sentence 
Change "district ranger" to "Forest Supervisor." 
8. Page 48, 2nd full paragraph 
Change the word "may" in the last sentence to the word "will." 
Environmental analysis, in addition to that presented in the ErS, will be 
required for project work on National Forest lands. 
Page 48, 6th paragraph, 1st sentence 
Add "and (4) Road Use Permits." 
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9. Page 51, before 1st sentence in 1st paragraph under Construction 
Activities and Schedule) add this sentence: "Where feasible, material s 
needed for construction activities will be obtained from reservoir basins, 
tunnel excavation, or other such disturbed sites." 
Also, at the end of the first paragraph, add this sentence: "Intens ive 
efforts to reveget g,t.e and stabilize such materials will be required." 
10. Page 59 
Recreation Fa~ilities. The recreation trail around the south side of 
Monks Hollow Reservoir, included on page 64, is not mentioned. This trail 
is needed in all alternatives which involve Monks Hollow Reservoir and hqs 
been included on pages 64 and 70. 
11. Page 83, under Relocations, last sentence 
Change "grazing rights" to "grazing privileges." 
12. Page 87, 2nd paragraph 
Four and seven-tenths miles of existing road improvement seems to be low 
for this alternative, since 57 acres of roads are visualized for use in 
table 17 on page 88. 
13. Pag~ 97, last sentence, last paragraph 
Change the last sentence to read, "The no-power alternative would have the 
least c~st." 
14. Page 141, last paragraph 
Cubic feet per second (cfs) is not a velocity; change "velocities" to 
"flows." 
15. Page 155, 3rd full paragraph, after last sentence 
Add the following: "However, Reclamation recognizes the desirability of 
maintaining and improving the fishery in Sixth Water Creek and will work 
with the Forest Service and other resource agencies toward achieving a 
satifactory solution to the problem through opportunities provided by the 
operational flexibility of the power system." 
16. Page 160, Item 2, top of page 
Add this sentence: "A winter flow of 32 cfs would optimize conditions for 
trout." 
17. Page 166, 2nd paragraph 
Change "severe" to "critical." 
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18. Pages 174 through 178 
'.' . Secti-on ·on Geology and Seismicity needs to be expanded to address land 
stability, i.e., landslides into the proposed reservoirs. 
3 
There should be a brief discussion on impacts on existing and/or future 
oil and gas leases, as well as a statement as to acreage that will no 
longer be available for mineral exploration if Reclamation withdrawals are 
prescribed. 
19. Page :175, figure 27 . 
The geology figure is inadequate, as it only shows faults and not bedrock. 
With the recent experience of the nearby Thistle slide and the new map of 
that area, the project geology map could be improved as an analysis ~ool. 
20. Page 176, last paragraph 
;· :M~gnit~de and :i,~tensity are not merely different sGales f.or the same thing 
/' (as .Fahrenheit and Cels.ius are for temperature). The last sentence could 
be better state,d: "That magnitude 4 is gene.rally comparable to an 
it\tens'i .ty V." 
21. Page 205, '1st . f:ull paragraph 
Will Western Area Power Administration's sensitivity analysis adhere to 
the NEPA and the associated CEQ Regulations? The Forest Service will 
require adherence to the NEPA process for all project analysi~ work 
involving National Forest lands. The last paragraph on page 101 of the 
draft should be restated on .page 205. · 
22. Page 206, 3rd paragraph 
A statement should be added regarding National Forest lands and resources 
management planning. Add the following: "National Forest lands and 
resources managem~nt plans will be completed by late 1985. Power 
transmission routes, identified by Western as part of the interconnecting 
system, will be coordinated with the utility corridor evaluation section 
of these plans with the objective being to keep the routes withi~ Forest 
Service designated corridors." 
23. Page 207, Item 4 
• • I' • ~ • 
Rewrite Item 4 as follows: "The Fishlake National Forest has identified 
five existing transmission line rights-of-way that may be designated as' 
corridors, as a result of the Forest planning. Studies conducted as part 
of this Forest planning will determine the expansion potential of these 
routes and other potential corridors on the Forest. Avoidance areas will 
, also be designated. The existing transmission line rights-of-way are: 
the Sigurd~Cedar City 138 KV line; the Sigurd-Nevada State Line 230 KV 
line; the, Sigurd-Cedar City 230 KV line; two 345 ,KV lines in Salina 
Canyon, one from Huntington to Sigurd, the other from Emery to Sigurd; and 
the two 345 KV lines from Lynndyl to Mona through Leamington Pass." 
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24. Page 207, Item 5 
The Wasatch-Gache National Forest has identi~ied potential corridors Which 
mayor may not be designated as utility corridors in the Forest land and 
resources management plan. Reference to corridors must be modified by the 
word "potential." 
If the Flaming Gorge to Hyrum interconnecting tr~nsmission lin~ crossed 
the Wasatch-Cache National Forest on the North Slope of the Uinta 
Mountains, the line route would need to be evaluated as p corridor by the 
Forest. This would be done by amending the utility corridor section of 
the Forest Plan. The Plan presently does not address potential corriqors 
in the area in question. 
25. Page 207, Item 6 
Rewrite Item 6 as follows: "The Manti-LaSal National Forest has 
identified three potential utility corridors in the vicinity of the 
piamond Fork Power Interconnecting Syste~. These potential corridors are 
the areas adjacent to and along the (1) proposed Deseret Generation and 
Transmission Cooperative 345 KV transmiasion line right-9f-way, (2) 
~xisting UP&L 345 KV transmission line right-of-w~y from Huntington Power 
Plant to the Mona substation, and (3) existing Mountain Fuel Company gas 
pipeline right-of-way from Price to Payson. Preliminary corridor 
evaluation indicates that corridor widths along these routes would be 
limited, in most areas, to existing right-of-way widths." 
26. Pages 207 and 208, Ite~ 7 
The right-of-way that is referred to--as not to be expanded--is the 
Briqger Valley 69 KV transmission line route. This route presently 
crosses the Flaming Gorge National Recreation Area. The right-of~way was 
in place prior to establishment of the NRA. This needs clarification in 
the FEIS. 
It should also be stated in the FEIS that the corridor ev~luation proces~ 
of Forest land and resources management planning will state "any future 
utility proposals across the Flaming Gorge NRA would be in conflict with 
the law, intent, and purpose for which Congress established the area." 
27. Page 208, Item 8 
Change the word "corridor(s)" to "route(s)" in the paragraph. Corridol," . 
designation has not been finalized. 
28. Page 208, Item 9 
The Dixie Na t ~ ~,na1 Forest has only one 183 KV t i;'ansmiss1on line 
right-of-way through the Mountain Meadow area. 
There is also an existing 230 KV transmission line right-of-way in the 
Johns Valley area of the Forest. 
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The 500 KV transmission line route would only be designated a corridor if ~ 
so evaluated in the Forest planning effort. 
As with all National Forests, the Dixie is in the process of completing a 
Land and Resources Management Plan; thus, the last sentence of this 
paragraph should be changed to read, "The Forest is presently evaluating 
potential utility corridors as part of the land and resources management 
planning process." 
.' 
I 
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!t~~\\ United States iiUj-; Department of ~ Agriculture 
Soil 
Conservation 
Service 
C. 1. Barrett 
Regional Director 
Bureau of Reclamation 
P. O. Box 11568 
Salt Lake City, UT 84147 
Dear Cliff: 
P. O. Box 11350 
Salt Lake City, UT 84147 
Augus~ 15, 1983 
We have reviewed the Draft Environmental Impact Statement for the Centr~l 
Utah Project Bonneville Unit Diamond Fork Powe~ System. We hqve no 
comments. 
We appreciate· the opportunity to review the document. 
Si ncerely, 
n '! 
/lJrydJL L~ . '~~~NCIS T. HOLT 
State Conservationist 
The Soil Conservation Service 
is an agency of the 
Department of Agriculture 343 
c 
DEPARTMENT OF THE ARMY 
SACRAMENTO DISTRICT , CORPS OF ENGINEERS 
6 50 CAPITOL MALL 
SACRAMENTO , CALIFORNIA 95814 
REPLY T O 
ATTE NTI ON OF 
SPKED-W 
Hr . Clifford I . Barrett ', 
Regional Director 
Bureau of Reclamation 
P . O. Box 11568 
July 20, 1983 
Salt Lake City, Utah 84147 
Dear Hr . Barre tt: 
The Draft Environmental Statement, Diamond Fork Power System, 
Bonneville Unit, Central Utah Project, transmitted to the Executive 
"Dire:G,tor of Civil W:o,rks ' ERViro'nmental ,Programs, Office of the Chief 
of Engineers , has been referred to the , Sacramento District for direct 
r:eply~ 
We have reviewed the Draft Statement and have concluded that the 
proposed project will neither conflict with nor adversely affect flood 
contrpl , nav i gation, or other jurisdictional responsibilities of the 
Corps of Engi neer s. 
:The, Dr,aft Statement indicates that flood con tro l would be 
. provided by Syar , ~: Six th Water, and Honks Hollow Reservoirs. Preliminary 
fio od 'control evaluations have been made by our District . More detailed 
s~udies and development of flood control operating criteria will be 
made as appropria~e to your detailed study needs. 
We have reviewed the Dra ft EIS with respect to the requirements 
of Section 404 of the Clean Water Act . It is our judgement that the 
Draft EIS contains the requisite information necessary for evaluation 
of the proposed discharges under Section 404(b)(1) guidelines. It is 
further our j udgement that the proposed discharges are consistent with 
these guidelines . 
Thank you for the opportunity to provide review comments. 
Sincerely, 
, ' 14(/L~LJl1 C/~~ ~~orge C. weddril f,('- Chief, Engineering Div ision 
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... . ::. ..... , "",' ~;I~ 
(:·~:JfL DEPART,VlENT OF HEALTH & HU,\IAN SERVICES Pub l ic Health Service 
~ ~l -----------------------------------------------------------c~~n~t~e=r~s~icf~o=r~D7i=s=e=a=s=e-;C=o~n~t~~~o~1-~· •. ,ot 
Regional Director 
Bureau of Reclamation 
125 South State 
P.O. Box 11568 
Salt Lake City, Utah 84147 
Dear Sir: 
At l anta, GA 30333 
(404) 45 2-4257 
Augus t 8, 198 3 
We have reviewed the Draft Environmental Impact Statement (ElS) for the Di amond 
Fork Power System, Bonneville Unit, Central Utah Project. We are responding on 
behalf of the U.S. Public Health Service and are offering the followi ng comments 
for your consideration in preparing the final ~ocument. 
We understand t~at the proposed project (Fifth Water Pumped Storag~ Alterna~ive 
at a total construction cost of 1.118 billion dollars) would develop hydroelectric 
energy by means of transbasin diversion of water through a system of tunnels, 
pipelines, two reservoirs and powerplants. Other benefits include recreation, 
fish and wildlife measures, and flood and water quality control. 
We have concern about the predicted water quality for the reservoirs of ~he 
Diamond Fork Power System and the quality of the releases to these proposed re,er~ 
voirs , from the Strawberry Reservoir. The construction of any of these reservoirs 
for recreational and water quality benefits might be made contingent upon the 
development and implementation of a satisfactory wat~r quality and lake manage-
ment plan. The construction of these reservoirs might also be made contingent 
upon the existence of controls for non-point and point sources of pollution 
sufficient to maintain and a,ttain the applicable State water quality standards 
and designated uses of the proposed and/or affected surface waters. 
We believe that the ErS should address the potential impacts associated with 
vectorborne disease or nuisance problems in the area. The design and construction 
of this project system must not allow any increase to occur in local vector popu-
lations which have the potential to cause vectorborne disease or nuisance problems. 
We suggest that the local and State health department be contacted for a history 
of the vectorborne disease and nuisance problems in the area and the steps 
necessary to mitigate and prevent the occurrence of any potential health problems~ 
General heath guidelines have been developed for controlling and preventing vector 
problems in conveyance and distribution systems, impoundments, and recreational 
areas. These guidelines and our publication, Mosquitoes of Public Healt~ Impor-
tance and Their Control, 1977, are available upon request. i i 
We would appreciate the opportunity to review the Dr aft ElS . Please send us one 
copy of the final document when it becomes available . Should you have any 
questions about these comments , please call Mr . Rober t L . Kay , Jr . or me at 
FTS 236-4161 or 236-4257, respectively . 
Sincerely yours, 
)trt iJ. ~dJ-dJ-~ ({/,(,~ tY 
Frank S. Lisella, Ph.D. 
Chief, Environmental Affairs Group 
Environmental Health Services Division 
Center for Environmental Health 
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July 11, 1983 
Mr. Clifford I. Barrett 
Regional Director 
Bureau of Reclamation 
PO Box 11568 
Salt Lake City, UT 84147 
Dear Mr. Barrett: 
u.s. Department of Housing and Urbar1 Development 
Denver Regional! Area Office, Region VIII 
Executive Tower 
1405 Curtis Street 
Denver, Colorado 80202 
Thank you 'for the opportunity to review and comment on the Draft 
EnVironmental Impact Statement, Diamond Fork Power System, Bonneville 
Unit, Central Utah Project. 
Your Draft has been reviewed with specific consideration for the 
areas of responsibility assigned to the Department ~f Housing and Urban 
Development. Ttlis review considered the proposal's compatibility with 
local and regional comprehensive planning and impacts on urbanized 
areas. Within these parameters, we find this document adequate for our 
purposes. 
If you have any questions regarding these comments, please contact 
Mr. Carroll F. Goodwin, Area Environmental Officer at (303) 837-3102. 
Simcer-ely, I ' 
,/ /-':' ''./' ' 
Robert J. r~atuschek .. >, 
Director 
Office of Regional Cor~lr,lunity Planning 
and Development, 8C 
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DATE : 
REPLY Tp 
ATTN OF : 
AUG 1 7 1983 
Actfo. Au I., 
Phoenix Area Director 
UNITEP STATES GOVERNMENT 
memorandum 
Real Estate Services 602-241-2275 
FTS-261-2275 
SUBJECT : Draft Environmental Statement - Diamond Fork Power System, Bonneville pnit, 
Central' Utah Project (DES 83/46) 
TO : Bureaq of Reclamation 
Regional Director 
Salt Lake City, Utah 
A review of the above subject has been completed by the Uintah and Ouray Agency 
and our Area Environmental staff a There will be no direct impact to reserva-
tions under the Phoenix Area Office's j~risdiction. 
comment. 
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We, therefore, have no 
OPTIONAL FonM NO. 10 
("IV. 1-80) 
GSA 'FPMR (.1 CFR) 101-11 .' 
5O\c~-1I. 
United States D~partment of the Interior 
S'UREAU OF LAND MANAGEMENT 
UTAH STATE OFFICE 
136 E . SOUTH TEMPLE 
SALT LAKE CITY. UTAH 84111 
AUG 1 2 1983 
~1emorandum 
To: Regional Director, Bureau of Reclamation 
From: Deputy Stat,e Di rector, Resources, USO, BU1 
Subject~ Comments on the Diamond Fork Power System Draft Environmental 
Impact Statement 
We have reviewed the Diamond Fork EIS and find that at this stage of the 
project the analysis of the power transmission systems that would affect BLM 
is only conceptual and cannot be responded to in detail. In regards to the 
statement on ,page 206 of the draft that BLM indicated an environmentally 
acceptable plan could be developed, it should be noted that BLM has not com-
mitted to permitting of any proposed corridors and could not do so until full 
NEPA compliance is carried out for the power transmission system corridors. 
BLM concurs with the Bureau of Reclamation statements on pages S-9, 1, and 
101 that site specific environmental documents will be required for the power 
distribution system. Because the power generation and transmission facilities 
would both be required for a complete system, it may be appropriate to better 
define the required transmission system ~nd analyze it as part of the Diamond 
Fork EIS. This is addressed under 40 CFR 1502.4 which requires that proposals 
or parts of proposals which are related closely enough to be a single course 
of action be evaluated in a single impact statement. Decisions for investment 
of funds in a power generation system without assurance or concurrent decisions 
on a power transmission system may be contrary to 40 CFR 1506.1 which directs 
federal agencies to not carry out actions on a program being studied under NEPA 
when it tends to determine subsequent development or limit alternatives. If 
the power generation system were in place, the IINo Action ll alternative would 
no longer be available for the transmission system without jeopardizing a sub-
stantial investment. 
We also have the following specific comments. 
1. The cover and title page of the document should read "Environmental Impact 
Statement" rather than IIEnvironmental Statement ll to comply with 40 CFR 1508.1 
and 1508.11. 
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2. To reduce impacts to a mi~imum BLM would encourage maximum use of wheeling 
as described on pa~es S~5. Transmission lines sh9uld be planned in existing 
corridors where possible. 
3. A true "No Action" alternative is not describec;t in Chapter III. nor analyz~d 
in Ch~pter IV. 
2 
4~ .The discussion of Moab Di~trict Concerns on page 206 ~~y not be pertinent 
as the descriptions of plan 1 and plan 2 (pp. 99-103) do not include any facilities 
in the Moab District. 
We appreciate the opportunity to review and comment on the Diamond. Fork EIS. 
We have not comment~d on the full scope of the analys~s but only on those items 
of concern to BLM. 
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Memorandum 
United States Departnlent of th Illterior 
BUREAU OF MINES 
P . O. BOX 250 6 
B ILDTNG 20, DENVER FEDF.RAL CENll'. P 
DEN E R, COLORADO 0 225 
Intermountain Field Operations Center 
August 2 , 1983 
To: Regional Director, Bureau of Reclamation, P.O. Box 11568, 
Salt Lake City, Utah 84147 
From: Chief, Intermountain Field Operations Center 
Subject: Draft Environmental Statement - Diamond Fork Power System, 
Bonneville Unit, Central Utah Project DES 83-46 
The proposed project, located entirely within the Uinta National Forest, 
would consist of a series of projects including three tunnels, one pipe-
line, two dams, four powerplants, and appurtenant facilities. Estimated 
hydroelectric ~ow~r generation could amoupt to 1,147 megawatts. 
The ~ureau of Mines primarily is concerned with potential conflict between 
the proposed project and mine~al resources in the project area which lies 
within the Spanish Fork Mining District. ·Known mineral resource production 
from the district, however, is minor. Minerals known to occur in Utah and 
Wasatch Counties include base and precious metals, stone, sand, gravel, and 
clay. Apparently stone, sand, and gravel are presently being produced or 
have ' been produced in or adjacent to the project area. 
This is an organized and well written report and we have no objection to it 
as written. We suggest, however, that subsequent versions of the document 
include an inventory of known and potential mineral resources in or adjacent 
to the project area, and a brief discussion of the effects the project might 
have on such resources. 
Donald P. Blasko 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 
ECOWGICAL SERVICES 
1311 FEDERAL BUILDING 
125 SOUTH STATE STREET 
SALT LAKE CITY, UTAH 84138-1197 
IN REPLY REFER TO: ( E S ) August 19, 1983 
MEMORANDUM 
TO: Regional Director, Bureau of Reclamation (BR) 
Upper Colorado Regional Office 
Salt Lake City, Utah 
FROM: . Field Supervisor, Ecological Services 
Salt Lake City, Utah 
SUBJECT: Draft Environmental Statement for the Diamond Fork Power 
System, Bonneville Unit, Central Utah Project (DES 83-46) 
This is in response to your memorandum of June 17, 1983 requesting our 
review of the subject DES, We have reviewed the pES and offer the 
following comments, 
General Comments 
We find that the DES is adequate in regard to anticipated fish and 
wildlife impacts and mitigation measures in the Diamond Fork Drai~age. 
However, impacts attributable to new transmission facilities to distribute 
power generated by the project have not yet been evaluated nor has an 
acceptable plan to mitigate for these damages been developed. The 
Thistle Slide has affected wildlife habitat of the area, and reevaluations 
of involved land values is warranted although we do not believe that 
this will substantially change the mitigation recommendations. 
Specific Comments 
The Environmental Staff of your Utah Projects Office pointeq out errors 
in fisheries evaluation data contained in the Summary Table 2 (pages 5-
6), Tables 40 and 41 (page 154), Table 44 (page 161) and Table 45 (page 
164). We agree with the ~orrections that they indicated. 
Page 1, third paragraph and page 46, first paragraph of Actions Required 
to Implement t he Plan. Mention is made thqt the BR intends to pursue a 
course of action provided for by Section 404(r) relative to permits from 
the Corps of Engineers to discharge dredge-and-fill material below the 
normal high water level. 
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Page 2 
It is not clear in the DEIS qS to whether the Section 404(r) would ~lso 
cover the proposed transmission lines outside of the Diamond Fork Drainage. 
If this is intended, we do not feel that 404(r) is appropriate as the 
proposed transmission l ines outside of the Diamond Fork Drainage have 
not been evaluated . 
Page 25, third paragraph; pages 39-40; page 53, fourth paragraph; page 
61, first paragraph; and page 231, recommendation 1. The DES obligates 
the BR to ac~uire and develop lands, for wildlife management, that are 
presently in private ownership. Fee title or perpetual easem~nts of 
4,443 acres for wildl i fe i s a part of the recommended plan (page 49, 
Table 6). These lands will also provide f i sherman access on the lower 5 
miles of Diamond Fork Creek (pages 50 and 61). 
Implementation of t hi s mitigation plan is dependent upon future appropriat ions 
of funds provided by Section 8 of Colorado River Storage Proj ect Act. 
It is our understanding, however, that there is presently a moritorum on 
the use of these fund s to acquire lands. 
We believe the BR should seek an exemption to the moritorium for this 
project or an alternative source of funding to implement the wildlife 
mitigation plan. Thi s seems necessary in order to assure implementation 
of the wildlife mit i gation plan concurrently and proportionatly with 
project construction. 
Page 39, second paragraph. Other alternatives to screening outlet works 
to prevent the · loss of fish may be possible. The FWS wishes to work 
closely with your staff and other involved agencies in developing plans 
to avoid losses of fi sh through power penstocks if possible. If losses 
cannot be prevented , we shall seek means for mitigation. 
Pages 40-42. Rai lroad and highway relocations necessitated by the 
Thistle Slide affected some of the recow.mended wildlife mitigation 
lands. Conseq uently, the wildlife habitat on these areas needs to be 
reevaluated. 
Pages 99-101 discusses alternatives to provide transmis sion and distribution 
facilities for power that will be generated by the project. The general 
types of environm~ntal impacts that can be expected are addressed and 
it is stated (page ~09) that implementation of Western Area Power 
Administration's standard mitigation procedures listed in Attachment 3 
would, in most cases, avoid impacts to wildlife habitat. However, page 
204 states that it is not possible at this time to identify specific 
corridors or i mpacts relating to the needed transmission system modification s . 
Since the transmi ssion system is a part of the Diamond Fork Power 
Project, we f eel that impacts should be investigated by our Service in 
cooperation with other involved State and Federal agencies under authority 
of the Fish and Wildlife Coordination Act. Until such time that the 
impacts are quantified and acceptable mitigation plans are assured, 
exemption for Corps of Engineers permits in accordance with Section 
404(r) for the transmission system i s not appropriate. 
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Page 112, fourth paragraph. The marsh at the mouth of Diamond Fork 
Canyon was affected by railroad and highway relocation work necessitated 
by the Thistle Slide. Consequently, wildlife habitat values of· this 
area need to be reevaluated. 
Page 155, paragraph 3 and the ~irst half of page 16. During an April 20, 
1983 interagency meeting with your staff, the Utah Division of Wildlife 
Resources (UDWR), U.S. Forest Service (USFS), and Fish and Wildlife 
Service (FWS), it was agreed that project plans should be reviewed to 
determine if additional streamflows in Sixth Water Creek could be provided 
on an interim basis without imparing power production. It was our 
understanding that th 'is would be investigated by your Utah Projects 
Office. 
Page 164, Table 45. At the minimum pool elevation, with the Fifth Water 
and Sixth Water Pumped Storage alternatives, the increase in standing 
crop (lb/year) should be 810 rather than 870. Similar corrections 
should also be made in the first and third paragraphs on page 165. 
Pages 172-173, Endangered Species. Presently, the FWS is reviewing 
information and requesting comments to determine if the June SUGker 
(Chasmistes liorus mictus), should be proposed as an endangered species. 
thlS specles lnhabits Utah Lake and uses the Spanish Fork and Provo 
Rivers for spawning and larval rearing. Potential impacts to this 
species by the proposed project should be analyzed. It is possible that 
this species could be proposed for listing and/or listed prior to the 
initiation of project construction. If so, all compliances of the 
Endangered Species Act of 1973 and the 1982 amendments would have to be 
met. 
Pages A-12 and 13, recommendations 11, 12, 15, 17 and 19, require 
coordination by the FWS with the USFS. We are presently coordinating 
with the USFS on these recommendations and wi ll advise you as soon as 
possible what agreements are reached. 
We appreciate this opportunity to comment on the subject DES. 
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United States Department of the Interior 
In Reply Refer To: 
DES 83-46 
EGS-Mail Stop 423 
Memorandum 
GEOLOGICAL SURVEY 
RESTON , VA . 22092 
To: Regional Director, Bureau of Recl@oation 
Salt Lake ~ity, Utah 
From: Assistant Director for Engineering Geology 
AUG 1 7 1983 
Subject: Review of draft environmental statement for Diamond Fork Power 
System, Bonneville Unit, Central Utah Project, Utah and Wasatch 
Counties, utah 
we have reviewed the subject document as requested in a memorandum of 
June 17 fram the Director, Qffice of Environmental Affairs. 
General Ccmnents 
The effects that the Diamond Fork Power System would have on the geologic 
and seismologic environment are not adequately evaluated to permit judg-
ments as to the environmental soundness of the proposed installations. 
Only the depth to bedrock at the several sites is given quantitatively in 
the section on geology. Throughout the text there are assertions, mostly 
regarding bedrock, alluvium, and soil, that are inadequately supported by 
data. The text should include ranges and means of test results of such 
oritical physical properties as permeability , shear strength, fracture 
frequency, and bulk density. It is stated that "Most of the proposed 
reservoir basin area is blanketed with a layer of relatively Dnpervious 
earth material which should prevent seepage" (p. 174, par. 4). The 
"earth material" should be identified and its thickness should be speci-
fied. "Relatively impervious" should be explained. The spacing of any 
permeability tests and their results should be given. 
In the sections on seismic conditions and related Dnpacts (p. 177-178) the 
data bases used are not current, nor are all site-specific studies inte-
grated into the evaluation. A more adequate analysis of seismic risk 
and dam safety should be provided for the two proposed dams. Stability of 
slopes around the reservoirs should be evaluated, since they are partly 
in narrow, steep-walled canyons. The hazard of dam overtopping and down-
stream flooding in event of a landslide into a reservoir should not be 
overlooked. 
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Regional Director, Burea4 of Reclamation 
Specific Comments 
Abstract. It is stated that the increased water deliveries produced by the 
project will in part be used for municipal and industrial purposes~ the 
probable distribution of the water for those purposes should ' be addressed. 
p. 105. The statement should indicate whether herbicides are to he used 
in 'clearing and maintaining rights-of-way and facilities: if so, impacts on ' 
ground water and surface water should be evaluated. 
p. 174, par. 1. "The general geolo;w" shoulrl be changed to read "The 
location of faults relative to the main drainages." 
p. 174, par. 2. For the Syar tunnel, additional information on geology is 
necessary in order to judge soundness. 
p. 174, par. 3. A "fairly narrON valley bottom" is too general a description 
of the proposed Fifth Water Damsite, and "gcx:xj rock conditions" should be 
explained. 
p. 174, par. 5. The results of the in-hole tests should be given: lithol09Y 
and depth of the hyctrofracture experiment~ what in-situ shear stresses 
were indicated at failure; whether the orientation of principal stresses 
was defined, and if so, how it compares with the regional state of stress: 
and what specifically the stress tests indicate regarding the excavation 
of the large chamber. The "overall suitable rock conditions" should be 
explained in more specific terms. 
p. 175. Figure 27 should not be referred to as a geologic map. "Location 
of Faults" would be a more appropriate title. 
p. 177. The unpublished map of seismicity might be replaced by published 
maps that are accessible to the public. Figure 1-5 or figure 7-1 in 
reference #15 are of better quality and more recent than the m~p on 
-2-
page 177. Also, inclusion of figure 7-6 from that reference would he helpful. 
p. 178, par. 1. The report referred to (reference #16) has been superseded 
by u.S. Geological Survey Open-File reROrt 82-1033, which should be used 
in this evaluation. 
~8, par. 2. The discussion of maximt.rrn credible earthquakes associated 
with major faults mentions faults located 4.5 and 9 miles east of the eastern-
most end of the project area but fails to discuss the Wasatch Fault, which 
appears to be s~what closer to at least one of the proposed damsites. 
p. 178, par. 3. The reference to "a very remote possibility" should clarify 
whether this takes into consideration the results of in-situ stress measure-
ments, and if not, why not. 
p. 180 to 197. The evaluation of effects on population growth should include 
an assessment of resultant impacts on water-supply and sewerage systems in 
affected communities. 
'\ \ . 
> .. 'r 
.. " .. " i ~ I • 
, .. , . : .. / /-
"" " '" ~ ', 'V V vi,. .. 
), I; ~ . james F. Devine 
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United States Department of the Interior 
NATIONAL PARK SERVICE 
ROCKY MOUNTAIN REGIONAL OFFICE 
655 Parfet Street 
P.O. Box 25287 
Denver, Colorado 80225 IN REPLY REFER TO : 
L7619 (RMR-PC) 
Memorandum 
To: Regional Director, Bureau of Reclamation, Salt Lake CLty, 
Utah 
From: Associate Regional Director, Planning and Resource Preservation, 
Rocky Mountain Region 
Subject: Review of Draft Environmental Statement for the Diamond 
Fork Power System, Bonneville Unit, Central Utah Project, 
Utah and Wasatch Counties, Utah (DES 83/46) 
The National Park Service has completed its review of the subject 
document and would like to offer the following comments. 
We wish to commend the Bureau of Reclamation for the recreation research 
and planning which were done in conjunction with this project and the 
preparation of this document. We were pleased to see that the Utah 
Statewide Comprehensive Outdoor Recreation Plan (SCaRP) was consulted 
and that the proposed recreation facilities have been designed to help 
alleviate specific recreation shortages outlined in the SCaRP. 
The site of the proposed Diamond Fork Powerplant lies at the base of 
Thistle Canyon Landslides, a potential National Natural Landmark. While 
we do not anticipate that the powerplant will have any direct impact on 
this potential landmark, it should be taken into consideration during 
further project planning and efforts made to avoid adverse visual impacts 
to the greatest extent possible. 
We are also aware that the recent landslide in this area has changed the 
topographic features of this section of Spanish Fork Canyon and that 
project modifications may have to be made . We will look forward to 
reviewing any further documentation outlining changes in the proposed 
project and/or alternatives. 
Richard A. Strait 
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U.S. Department 
of Transportation 
Federal Aviation 
Administration 
Clifford I. Barrett 
Regional Director 
Bureau of Reclamation, Code 730 
P.o. Ibx 11568 
Salt Lake City, utah 84147 
Dear Mr. Barrett 
Northwest Mountain Region 
Colorado. Idaho. MontanR. 
Oregon. Utah. Washington 
Wyoming 
17900 Paci fic Highway South 
C;;-68966 
Seatt le Was.hlngton 98168 
We have reviewed the draft Environmental Impact Statement on your profX)sed 
.Diamond FOrk Power System Project and do not foresee any impact on aviation 
or its activities. 
During your planning process for determining final transmission line ~uting, 
keep in mind that notice to the Federal Aviation Administration (FAA), is 
required when any structure or catenary would exceed 200 feet above ground 
level or when any structure or catenary within 20,000 feet of a public use 
airFOrt with a runway more than 3200 feet in length exceeds a 100: 1 slope 
fran the aiqx>rt (within 10,000 feet of a public use airPJrt with a runway 
not more than 3200 feet in length exceeds a 50:1 slope from the airport). 
Enclosed is FAA .Advisory Circular, "Proposed Construction or Alteration of 
Objects '!hat May Affect the Navigable Airspace," for your use. If you do 
need to file a notice with the FAA, please call Ms. Kathy Paul of our 
Airspace and Procedures office in Seattle, (206) 431-2535 or (FTS) 446-2535, 
prior to filing notice. 
'!hank you for the opportunity to review your profX)sed project. 
Officer 
Enclosure 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION VIII 
1860 LINCOLN STREET 
DENVER, COLORADO 80295-0699 
. AU G 2 3 1981 
Ref: 8PM-EA 
Regional Director 
Bureau of Reclamation 
P.O. Box 11568 
125 South State Street 
Salt Lake City, Utah 84147 
Dear Sir: 
The Region VIII Office of the Environmental Protection Agency has 
completed its review of the Diamond Fork Power System Draft Environmental 
Impact Statement (DEIS). Our comments on the Diamond Fork Power Project 
action of the Bonneville Unit of the Central Utah Project (CUP) are directed 
only to the present draft of the environmental impact statement, and should be 
considered supplemental to previous EPA comments on this and other actions of 
the CUP. 
EPA is primarily concerned with the potential effects on water quality 
related to trans-basin diversion in the Bonneville Unit. The trans-basin 
diversions associated with the Diamond Fork Power System will increase 
salinity in the Colorado River Basin. Therefore, it is necessary that these 
water quality iw.pacts be identified and quantified in the final EIS. We offer 
the enclosed COrTrrlents and concerns for your consi derati on in the preparati on 
of the final environmental impact statement. 
According to our guidelines, we have rated this DEIS as LO-2. This means 
that we have no objections to t~e proposed action as presented in the DEIS. 
We do feel that more infonnation and/or some mOdifications are necessary as 
our comments i ndi cate. If you have any questi ons regardi ng EPA concerns, 
please contact Mike Hammer of my staff at (303) 837-2351. 
Encl os ure 
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Sincerely yours, 
- ~ 
--- --1'\ .' / '/ ' 
,/ Ill ' ( { '_. -
. / / ;' 
Joh~. We 11 es 
Regional Administrator 
EPA COMMENTS ON THE 
DIAMOND FORK POWER SYSTEM 
DRAFT ENV IRONMENTAL IMPACT STATEMENT 
The following are EPAls detailed comments: 
p. 39 The draft states that a minimum D.O. of 5 mg/l must be maintained to 
support the fishery and that if upon operation of the system, 0.0. 
falls belOlJ that, "appropriate measures will be implementeo". The 
Final EIS should specify what these measures are and who will 
implement them, if needed. 
p. 42 The discussion of mitigation - water quality refers only to mitigation 
of water quality impacts related to the construction phase. 
Mitigation should also be discussed for the operational phase. 
p. 95 Table 20 indicates the potential for a significant lowering of D.O. 
What will be the impact on receiving waters and how does this compare 
to the stream classification and criteria? 
p. 96 The first paragraph discusses only temperature. Other water quality 
parameters such as nutrients, D.O., heavy metals, etc. should also be 
discussed. 
p. 112 The OEIS acknowledges that riparian habitat is very limited (5%) in 
the project area. Therefore, it is critical that adverse impacts be 
avoided and/or mitigated. 
p. 115 How does the slide at Thistle impact the information provided 
regarding flows in the Spanish Fork River? 
p. 118 Table 24. Are the following "Project monthly flows" correct? Maximum 
year, February and March? Also minimum year, August? 
p. 122 The discussion of water quality would be clarified by including a 
"pre" and "post" project comparison in table fonnat. Perhaps Table 26 
could be expanded for this purpose. 
p. 123 The OEIS acknowledges that water from Strawberry Reservoir would be of 
poorer quality in terms of nutrients and dissolved oxygen. What 
impacts will this have on receiving waters and how would this relate 
to current stream classifications and criteria? What measures are 
being proposed to mitigate adverse water quality impacts? 
p. 133 See corl ments f or page 123. 
p. 138 What impact may the possible "anaerobic" bottom sediments have on 
receiving waters? Are there any possible heavy metal problems in any 
of the associated reservoirs and/or streams? 
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p. 174 Are there any simil~rities between the geology at the Thistle slide 
site and the geology in the project area? Geographically, the two 
sites are not that far apart. 
We understand the EIS is intended to fulfill requirements for exemption 
from a Section 404 permit. The granting of a Section 404(r) exemption should 
'not preclude the desirability for a sediment control plan. The preparation 
and implementation of such a plan is necessary to assure that water quality 
degradation during both construction and system operation is minimized. 
This sediment control plan should include, as a minimum, the following: 
1. Identification and location of temporary measures such as berms, 
dikes, dams, sediment basins, fiber mats, netting, gravel filters, 
mulches, grasses, slope drains, or other control devices which are in 
place or will be installed to control sediment resulting from all sources 
of water flowing into the construction area. 
2. fviethods of controlling drainage from haul roads and access roadS. 
3. A listing of material, machinery, and manpower available at the site 
for erosion control. 
4. The identification and location of permanent erosion control meas ures 
such as stabilization and revegetation or terracing of steep slopes and 
other disturbed areas as well as any other measures necessary to assure 
long-tenn protection of water quality. 
5. Maintenance of a buffer zone along the stream, whenever practicable, 
to protect water quality. Clearing of vegetation in the reservoir pool 
areas should be minimized until construction of a dam has progressed t o 
the point that runoff from disturbed areas can be controlled. The 
sediment control plan should indicate the location and extent of buffel~ 
strips and contain a schedule of clearing activities. 
6. Identification of an on-site water quality control officer who will be 
responsible for implementing water quality control measures. 
7. Tentative schedule of implementation of temporary and permanent 
control measures. 
8. The sediment control plan should include a water quality monitoring 
program. As a minimum, this program should consist of sediment ana 
turbidity sampling and analysis to be conducted at stations established 
above and below the construction site and at any other location within the 
constructi on area which may be a source of pollutants to the principal 
arainage. Samples should be collected at least twice weekly during the 
construction period. 
The State 'of Utah may also require a sediment control plan as part of the 
Section 401 water quality certification. One well-prepared plan should 
satisfy the requirements for both Sections 401 and 404. 
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STATE OF COLORADO 
DIVISION OF LOCAL GOVERNMENT 
Pat Ratliff, D irecto r 
Augus t 12, 1983 
Mr. Clifford I . Barrett 
Reg iona l Dir ector 
Bureau of Reclamation - Code 730 
Upper Colorado Regional Office 
P . O. Box 11568 
Salt Lake City, Utah 84147 
SUBJECT : Draft Envi ronmental Impact Statement 
Diamond Fork Power System of the 
Bonneville Unit , Central Utah Project 
Dear Mr . Barrett : 
The Colorado Cl earinghous e has r eceived th~ above-referenced Draft 
Environmental Impact Statement and has distributed it to interested 
state agencies . Comments received from the Colorado Division of 
Wildlife and the Office of the State Engineer are enclosed for your 
information . 
Thank you for the opportunity to r eview this matter. 
SE/vt 
Enclosures 
Sincerely , 
Stephen O. Ellis 
Chief Planner 
1313 Sherman Street, Room 520, Denver, Colorado 80203 (303) 866-2156 
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(,OV('II11H 
Richard D. Lamm, Gov.rnor 
DEPARTMENT OF NATURAL RESOURCES 
DIVISION OF WILDLIFE 
Jack R. Grieb, Director 
6060 Broadway 
Denver, Colorado 80216 (825-1192) 
M E M 0 RAN DUM 
----------
July 29, 1983 
TO: 
FROM: 
Steve Ellis 
Colorado Clearinghouse 
Ann B. HOdgSOn~~ 
Wildlife Progr~rSpecialist 
RE: TIiamond Fork Power System, Bonneville Unit, 
Central Utah Project 
(Bureau of Reclamation) 
The Colorado Division of Wildlife has reviewed the above-referenced 
document and has determined that the proposal is not anticipated to 
affect fish and wildlife resources in the State of Colorado. 
Thank you for the opportunity to comment. 
to call if you have any questions. 
ABH:jb 
cc: P. Olson (for distrib) 
USFWS/Denver, SLC 
EPA/Denver 
file 
Please don't hesitate 
DEPARTMENT OF NATURAL RESOURCES. Monte Pascoe. Executive Director· WILDliFE COMMISSION, Donald Fernandez, Chairman 
James Smith, Vice Chairman • Richard Divelbiss, Secretary • Jean K. Tool, Member • James C. Kennedy, Member 
Michael Higbee. Member • Sam Caudill. Member • Wilbur Redden. Member 
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AICHARD D. LAMM 
Guvernor 
9l4H 
MFl··lORAl'IDUM 
OFFICE OF THE STATE ENGINEE;R 
DIVISION OF WATER RESOURCES 
1313 Sherman Street-Room 818 
Denver, Colorado 80~03 
(303) 866-~581 
Au&ust · 3, 1983 
TO: State Clearinghouse 
FRO?vI: Jim Hall, Water Resource Engineer (~/'f'1 
For: Hal D. Simpson, Assista~t State Engineer 
JERIS A. DANIELSO~ 
Slale Engineer 
SUBJECT: Diamond Fork POl"er System, Draft Environmental Impact Statement 
(DElS) 
We appreciate the opportunity to review the above refer~nced DElS. \ve have no 
comments on the report at this time. 
HDS/JRH:ma 
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STATE OF CALIFORNIA- THE RESOURCES AGENCY George Deukme j ian , Governo. 
COLORADO RIVER BOARD OF CALIFORNIA 
107 SOUTH BROADWAY, ROOM 8103 
LOS ANGELES, CALIFORNIA 90012 
(213) 620-«80 
Mr. Clifford I . Barrett 
Regional Director 
U.S. Bure~u of Reclamation 
Region 4 
P.O. Box 11568 
Salt Lake City, Utah 84111 
Dear Mr. Barrett : 
July 12 , 1983 
We have reviewed t he Draf t Environmental Statement 
for tre .Diamond Fork, Power System. of the Bonneville Unit , 
Cen t ral Utah Project (DES 83-46) , which w~s enclosed with 
your letter of June 17 , 1983 . 
Our only comment is in regard to the poss ible differences 
in water requirements b~tween ? sys tem with only flow - throug h 
powerplants versus a pumpback system . Since the pumpback 
system requi res a larger reservoir and would consume mo re 
water because of evaporation, it would seem that this 
alternative requires addi tional water for export from t he 
Color'ado ~iver Basin . However, tr, e report seems to indi-
c a te a diversion of 197 , 600 acre- feet per year for all o f 
the " alternatives. . 
Thank you for the opportunity to review th is r eport . 
364 
Sincerely yours , 
f-\t-J'" 'i -r l: ~ ~ ",: __ , --.. /L 1'\, \ " , 
Myron B. Holburt 
Chief Engineer 
~ ~ 
STATE OF UTAH 
NATURAL RESOURCES Be ENERGY 
Wildlife Resources 
1596 West North Temple· Salt Lake C ity. UT 84116·801-533-9333 
September 1, 1983 
~tr. Clifford I. Barrett 
Regional Director 
U.S. Bureau of Reclamation 
P.O. Box 11568 
Salt Lake City, ur 84147 
Scott M. Matheson, Governor 
Temple A. Reynolds, E~ecutive Director 
Douglas F. Day, Divis~on Director 
Subject: Comments on the Draft Environmental Statem~nt for the CUP Diamond 
Fork Power System; Aquatic Wildlife. 
Dear Cliff: 
The follCMing are our aquatic wildlife comments on the subject document. \-Je 
previously transmitted our terrestrial wildlife comments. Our co~ments .below 
refer to page, paragraph (with pal'agrai*t 1 being the first on the page, even 
if continued from preceding page), table, or figure, and sentence. 
Page S-6, Summary Table 2: 
In the rCMS on "Fish (lb/year: Streams and Re~ervoirs", th~ numbered values 
are incorrect for each development alternative. The following values are 
correct: 
Deve lopment 
Alternative 
future \Jithout condition 
Fifth water pumped storage 
Sixth water flow through 
Sixth water pumped storage 
1964 Il'R 
No power 
Fish Uh/ie) 
StreamS servolrs 
+2,384 
+2,794 
+2,734 
+2,734 
- 444 
+2,734 
+2,077 
+ 519 
+ 864 
+1,337 
-0-
In addition to the above table corrections, it shopld be stated in the table 
(as a footnote or in the EnvironllEntal category heading as "Wild Fish (lb/yr) 
that the f ish biomass values are for wild trout only. The inclusion of 
hatchery trout values would greatly increase biomass estimates. 
Page 25, paragraph 4, sentence 6: 
Is the "normal discharge" range ° to 20 cfs in Fifth Water Creek, as statecl or 
is it 1-20 cfs as according to page 114, paragraph 4, sentence 4, or 0.5 to 20 
cfs as stated on page 116, paragraph 5, sentence 4? 
Board "1I(:rren T. Harward. Chairman· L. S. Skaggs' Lewis C. Smith' Jock T. Worlc;j • Roy L. Young 
or. equal oppartun' emplover . lease r "CyCie paoer 
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~. Clifford I. Barrett 
September 1, 1983 
Page TWo 
Page 117, paragraph 4, sentence 2: 
Is the reach of Diamond Fork River between Spanish Fork River and Monks Hollow 
power plant 7 miles as stated, or 8 miles as stated in the USBR Fisheries 
. Impact Analysis and Mitigation Recommendations report of June 1983? 
Page 117, paragraph 5, ~entence 7: 
Just how long is the "shor t reach of Diamond Fork Creek above the Spanish Fork 
confluence" that will receive 875 cfs. We tmderstood that the 450 cfs Diamond 
Fork pipeline would extend clear from Monks Hollow Dam to the Spanish Fork 
River, and based our impact assessment accordingly. 
Page 130: 
Is this illustration Figure 25? 
Page 245, Table 33, Stream Reach 3: 
Angler use (days/year) should be 104, not 107. 
Page 150, Table 37, Stream Reach 1: 
Habitat units should be 94, not 86. 
Pages 154, 159, and 161, Tables 41, 43, and 44, Headings: 
The trout fishery eva1uation values are for 1992 (5 years into operation), not 
for the first ·year . (1987). 
Page 163, paragraph 4, sentence 1: 
The reference to ''Ymmgs and Heimlich" should have a date in parentheses, and 
the complete reference should be included in the literature citation section. 
Page 164, Table 45, Project alternative - Fifth Water and Sixth Water Pumped 
Storage: 
The "Increase In Standing Crop (lb/year)" value should be 810, not 870. 
Page 165, paragraph 1, sentence 1 and paragraph 3, sentence 2: 
In each sentence, "870" should be "810". 
Page A-14, include as item 8: 
"Sixth Water Creek .eish habitat restoration. Restoration is specified as 
fishery mitigation under the 1964 DPR alternative by the Fish and Wildlife 
Service Coordination Act Report (Part I - Streams). 
These comments . conclude our response to the subject document. \ve appreciate 
the opportunity to aid in early project planning. 
Sincerely, 
CZa~y 
Director 366 
STATE OF U 'TAI-I 
SCOTT M. MA.THESON O F FICE OF TH E GOVERNOR 
GOVE RNOR SA L T ' LAK E C ITY 
84114 
Augus t 16, J.983 
Mr. Clifford I. Barrett 
Region~l Director 
Bureau of Reclamation 
P.O. Box 11568 
125 South State Street 
Salt Lake City, UT 84147 
~~~A-./tJ Dear Mr. B iI : 
The state of Utah r.ecognizes that the Diamond Fork Power 
System Draft Environmental Impact Statement adequately 
describes the environmental impacts of each of the five 
a lternatives descr i bed. The Diamond Fork project represents a 
true multiple use concept in water resource development. 
Selection of anyone of the four alternatives described, 
excluding the no power alternative would be satisfactory. Of 
course, the particular alternative chosen will depend on the 
support ult i mately shown by interes t ed investors. The Diamond 
Fork Power System is essentially in harmony with other water 
resource development in the state and should compliment state 
of Utah water projects. 
Enclosed are more detailed comments ~hi9h are offered in a 
supportive and constructive spirit. - .' 
Sincerely, 
~ ..... ~~ ~~-z--..--
'. _ ..-- ' Governor 
SMM:tar 
Enclosure 
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ENVIRONMENTAL HEALTH 
43 
43 
43 
46 
123 
123 
127 
131 
Paragraph Line, 
Figure, Table 
Paragraph 3 
Paragraph 4 
Paragraph 4 
Paragraph 1 
Paragraph 2 
Paragraph 4 
Paragraph 4 
COMMENTS 
Comments 
Sed i ment and eros i on contro 1 plans mus t be 
reviewed by the Utah Division of Environmental 
Health prior to granting construction permits to 
insure protection of water quality and aquatic 
habitat. 
Reservoir sites must not be cleared until dam 
construction is near completion to prevent 
erosion and excessive downstream siltation. 
Inspections 
pr ;or to 
conducted 
plans. 
by 
and 
to 
Water Po 11 ut i on Contro 1 staff 
during construction must be 
assure compliance with approved 
Sanitary and other pollution control facilities 
must be inspected prior to operation as well as 
approved before construction. 
Certa in stream sect ions may need to be upgraded 
to a lC classification if utilized for drinking 
water at a future date. 
Although present turbidity levels are high, State 
Water Quality Standards for turbidity are 
probably not violated. There is an incorrect 
interpretation of State Standards. 
The nut ri ent budget and load i ng for the present 
Strawberry Reservoir watershed has been 
evaluated. The statement that the Reservoir is 
even more eutrophic than the phosphorus loading 
model indicates does not agree with our 
evaluation. The high inflow loadings should 
predict a eutrophic level. 
We also disagree with the predicted trophic level 
of the enlarged Strawberry Reservoir. Without a 
reduction in phosphorus loadings, the west and 
upper ends of the system will probably remain 
eutrophi c. The lower end from the present 
Strawberry Dam to the New Soldier Creek Dam will 
have better water quality because the major 
phosphorus loadings enter in the opposite end. 
Also, according to present reservoir flow release 
patterns, currents wi 11 also be westward toward 
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ENVIRONMENTAL HEALTH (continued) 
131 
134 
Paragraph Line, 
Figure, Table 
Paragraph 4 
(continued) 
Paragraph 4 
WILDLIFE RESOURCES 
41 
44 
112 
Paragraph Line, 
Figure, Table I 
Figure 10 
Lines 8 & 9 
Line 6 
Comments 
the Diamond Fork aqueduct. The east portion of 
the enlarged reservoir will probably be closer to 
mesotrophi c wh i ch is the recommended 1 eve 1 for a 
healthy and productive reservoir system. 
The proposed reservoirs on the recommended Fifth 
Water alternative will be filled with water 
heavily laden with phosphorus from Strawberry. 
The reservoirs will probably not be influended by 
the phosphorus, and problems associated with 
eutrophic systems (oxygen depletation, algae 
bloom etc.) will not be significant due to water 
level fluctuations and short detention times. 
Comments 
i 
Rerout i ng of the D&RGW ra i 1 road and Hi ghway 6 -89 
from Diamond Fork east to east of Thistle as a 
result of the Thistle Slide has reduced the 
habitat unit values of several parcels of land 
identified as possible mitigation for the 
project. Parcels of land impacted include: C-6, 
FS-3, C-4, K, C-5 and possibly FS~5 and S-4. 
Habitat unit values will need to be recalculated 
and worked into the mitigation plan accordingly. 
Forbs and shrubs should also be included in 
revegetation plans. 
Water surface area cannot be classified as 
wetland habitat as stated and rated as such. 
112 Lines 41, 42 & 43 This statement is no longer valid since the 
relocation of the D&RGW railroad and Highway 6-89 
a s are s u 1 t 0 f the Th i s t 1 e S 1 ide has eli min ate d 
the marsh. 
164 Table 45 The increase in standing crop (lb./yr.) at the 
minimum water level in Monks Hollow Reservoir for 
the Fifth Water and 5i xth Water Pumped Storage 
alternative should be 810 instead of 870. 
165 Line 2 870 should be 810. 
165 Line 29 870 should be 810. 
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WILDLIFE RESOURCES (continued) 
166 
202 
209 
210 
Paragraph Line, 
Flgure, Table 
Lines 32 & 33 
Paragraph 2 
Paragraph 2 
Paragraph 4 
TRANSPORTATION 
Paragraph Line, 
Figure, Table 
i 
General Map Facing 
Title Page 
74 Figure 18 
196 Paragraph 3 
Comments 
Diamond Fork is the proper deer herd unit name 
rat her than Diamond. 
Western's standard mitigation measures include 
modifying construction activities during breeding 
seasons of sensitive species (Appendix 3). 
Accordingly, construction activities on 
t~ansmission lines should be coordinated with the 
Division of Wildlife to avoid seasons when 
wildlife are under stress. These would involve 
primarily big game winter ranges (November 1 
through May 1) and deer fawning and elk calving 
seasons (May 1 through June 30). Add i tiona 11 y, 
construction on any transmission line passing 
within one-half mile of a golden eagle nest 
should be restricted during the nesting period 
from February 15 through May 15. 
Additional impacts which should be listed include 
distrubance impacts during critical seasons for 
wildlife as listed in the previous comment. 
Th i s wi 11 be the case ina 11 respects except 01 g 
game hunting . Improved access will increase 
hunting pressure, which will result in a lower 
success rate and reduced quality of hunting. 
Comments 
Location of Diamond Fork Power Plant ~ robably 
interferes with the relocated D&RGW roadbed and 
the realignment of US-6 around the Thistle Slide. 
There is a possibility that the Hays Reservoir 
site at the mouth of Diamond Fork, 1964 DPR 
Alternative, would be compromised through the 
realignments of the D&RGW tracks and US-6. 
Peak year expected employment for the recommended 
alternative is approximately 2100 private 
government employees. As noted in the DEIS, this 
addition to an already heavily used roadway could 
result in some local highway congestion. 
Carpools are suggested as a mitigating action. 
The state, through progr ams implemented throu gh 
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196 
ENERGY 
14 
Paragraph Line, 
Figure, Table 
Paragraph 3 
Paragraph Line, 
Figure, Table 
Paragraph 4 
Comments 
the Utah Energy Office, actively encourages 
carpooling that not only eases congestion but 
saves precious fossil fuels and reduces auto 
emissions. Assistance is available to the 
se 1 ected contractor through the s tate to deve lop 
a program. Sponsor endorsement should be as 
strong as possible to assure the contractor 
pursues carpooling efforts. 
There is a general concern as to the effect 
additional water delivered to the Great Basin, 
due to the transbasin diversion, will have on 
roads cross ings over and near the Span ish Fork 
River, Utah Lake, Jordan River Jordan River 
Parkway, Great Salt Lake. 
Comments 
The need for the power from the project is 
established on the basis of a 1981 Western Area 
Power Administration (WAPA) power marketing 
survey. The survey estimated both peaking and 
baseload resources were needed in addition to 
existing resources and those presently committed 
for construction. This is a survey and, 
consequently, represents a projection by the 
utilities surveyed rather than a detailed 
forecast. The survey does not reflect changes 
that have occurred in power generation 
projections on almost a yearly basis. The state 
of Utah plans to request that WAPA update its 
power survey and keep it updated on at least a 
biannual basis. However, this should not be 
construed as a reguest that the E IS be de' ayed 
pending such an update. 
A more cruc i a 1 aspect for USBR to addres sin the 
final EIS is the relationship between the 
marketability of CRSP power and the price at 
wh i ch the DFPS output wou 1 d be so 1 d. It is our 
understanding that the price of this new power 
would be rolled in over the rate structure of the 
entire CRSP system. Through this average cost 
pricing approach, the power would be very 
attractive in terms of comparative costs with 
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ENERGY (continued) 
14 
3 
Paragraph Line, 
Figure, Table 
Paragraph 4 
(continued) 
Paragraph 2 
Comments 
other potential sources of peaking power. 
Consequently, the marketability of this power 
would not be in serious doubt. Confirmation of 
this understanding would be appreciated. 
Frankly, we strongly back the application of 
revenues to the Bonneville Unit repayment of 
municipal and irrigation water once the pay bcf\g 
of allocated costs has occurred. This should 
take place in lieu of returning these revenues to 
the Upper Basin Fund. 
The Diamond Fork Power System (DFPS) is proposed 
to provide additional hydroelectric capacity and 
generate additional energy available as the 
result of the transbas;n diversion of water as 
part of the Central Utah Project. In this 
proposal the DFPS will require electrical energy 
from the CRSP Interconnected Transmission System 
to pump water into the pumped storage system of 
the DFPS. The present proposal provides for 
operation in coordination with coal and ' 
oil -fue 1 ed plants, to pro v i de energy for pump i ng 
water into the storage system. We suggest that , 
the DFPS not use oil-fuel~d plants to provide ' 
part of the energy needed for the 'pumped storage 
system for two reasons. Fir$t" this would ,be 
counter productive in 1 ight of the national 
policy of minimizing the level of foreign oil 
imports into this country. By not using 
oil-fired generation to provide energy for 
pumping, there could be a small, but nevertheless 
measurable impact on foreign oil imports. 
Secondly, while world oil prices are now 
relatively low and stable, there is a certainty 
that this situation will not last long. World 
oil prices will undoubtedly increase by the time 
the DFPS is brought on 1 i ne, and pr i ce stab i 1 i ty 
since 1973 has been anything but stable. The net 
effect of this is that the cost of power from the 
DFPS will have an inherent, built-in, price 
instability which would be unfavorable to the 
intent and purposes of the DFPS . An alternative 
to oil-fired generation for pumping is, however, 
avail ab le. 
There is surplus electrical generating capacity 
available here in Utah to provide the necessary 
energy for the DFPS pumped storage facility. 
This energy will be available from the Deseret 
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ENERGY (continued) 
3 
Paragraph Line, 
Figure, Table 
f ; 
Paragraph 2 
(continued) 
MISCELLANEOUS 
Paragraph Line, 
Figure, Table 
S~3, Summary Table 1 
94, Tab 1 e 19 
217 
Comments 
Generation and Transmission's Moon Lake Power 
Plant and the Intermountain Power Plant (IPP), 
both presently under construct ion. It makes no 
sense at all to use oil-fuel electrical 
generation from th~ west coast for pumping power 
at the OFPS when Utah is already, and will 
continue to increase generating electrical energy 
in coal-fired power plants solely for export to 
the west coast. Pumping power for the DFPS 
should be obtained from these coal-fired plants 
in Utah rather than the proposed plan in the 
QFPS. Obtaining pumping power from CRSP dams, 
such as Glen Canyon Dam, would be a more 
reasonab 1 e a 1 ternat i ve than us i ng 0 il-fue 1 ed 
power plants. But, since there is already a 
surplus of coal-fired electrical generation in 
Utah, these plants should be used for pumping 
power before any 0 i l-fue 1 ed plants anywhere are 
used. 
Comments 
Sixth Water penstock is listed as 1,400 miles 
and is obviously in error. 
Utah Division of Wildlife Resources. The 
position of Kendall L. Nelson should be "Regional 
Resource Ana 1 ys til, and his educat i on shou 1 d be 
B.S. Wildlife Management, M.S. Range Management. 
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WYOMING 
EXECUTIVE DEPARTMENT 
CHEYENNE 
ED HERSCHLER 
GOVERNOR 
Aug'ust 10, 1982 
Mr . Clifford I . Barrett 
Regional Director 
Bureau of Reclamation 
Upper Colorado Regional Office 
P . O, Box 11568 
Salt Lake City, Utah 84147 
Dear Mr . garrett : 
Several state agencies have reviewed the draft 
environmental impact statement for , the Diamond Fork Power 
System, Bonneville Unit, Central Utah Project and offer the 
enclosed general comments . 
The 0 n 1 y con cern d ire c t 1 Y a f f e c t i ng fv'1 yom i n g i s 
th~ financial integration of the Central Utah Project into 
the power rate structure for the Colorado River Storage 
Project . The dialogue that WAPA and the Bureau are 
developing with the states and CREDA may reduce some of the 
problems associated with the pay-back requirements of the 
Colorado River Storage Project Act . 
Thank you for providing the State of Wyoming with 
an opportunity to comment on the proposed Diamond Fork 
Power System . 
~~rs s.ncerel~y~,~~~~ 
EH: WvJl 
Enclosures 
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THE STATE • OF WYOMING 
BARRETT BUILDING 
MEMORANDUM 
TO: 
FROM: 
SUBJECT: 
August 4, 1983 CHEYENNE, WYOMING 82002 
Paul Cleary, State Planning Coordinator's 
Office 
George L. Christopulos, State Engineer~ 
Diamond Fork Power System, 
Central Utah Project. Draft 
Environmental Statement 
State Identifier No. 83-125 
ED HERSCHLER 
GOVERNOR 
We have reviewed the above-referenced report on the Diamond Fork 
Power System as requested in your Memorandum of June 3D, 1983. The 
project should not have any effect upon the State of Wyoming from a 
water resources standpoint, but it may have some effect from a power 
standpoint. There are some potential impacts on Colorado River Stor-
age Project power rates, depending on which alternative is chosen and 
also whether non-Federal financing is used for the project. 
GLC/l1w 
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THE STATE • OF WYOMING 
CAPITOL HILL BUILDING 
ED HERSCHLER 
GOVERNOR 
320 W . 25TH STREET CHEYENNE. WYOMING 82002 
JOHN R. SMYTH 
CHAIRMAN 
C.E. "NED" JOHNSON 
DEPUTY CHAIRMAN 
G . KEITH OSBORN 
COMMISSIONER 
ALEX J . ELlOPUlOS 
CHIEF COUNSEL AND 
ADMINISTRATIVE SECRETARY 
MEMORANDUM 
TO: STATE PLANNING COORDINATOR 
fRANK l. RAUCH FUSS 
DIRECTOR. UTiUTIES DEPARTMENT 
DelBERT l. BOYER 
CH IEF ENGINEER 
WILLIAM M. ROONEY 
DIRECTOR. MOTOR TRANSPORTATION 
WILLIAM l. JOHNSON 
DIRECTOR. RATE AND TARIFF 
FROM : Jon F. Jacquot, Lead Electrical Engineer, PSC 
DATE: August 2, 1983 
SUBJECT : Diamond Fork Power System, Central Utah Project , 83-125 
The possible impact of the subject project on Wyoming will be the 
following: 
1. Utility rates. 
2. Power line construction. 
3. Allocation of Colorado River water. 
Utility rates could be affected if a utility operating in Wyoming chooses 
to beccxre involved financially in the project. Rates '-1yorning utilities pay 
Western Area Power Ach:!rinistration for Colorado River Storage Project Pmver 
could be affected by the inclusion of pOvJer fran said project in CRSP 
allocations. 
The Draft Environmental Statement cites the possible construction of a 
115 I0J transmission line fran Archer to Glenrock to Casper to Yellowtail. 
The persormel at the Western Area Power Administration area office that 
would own and operate such a line say they knmv of no such line. They say 
USBR may have looked upon such a line as a raeans of marketing the available 
power in a very narrow sense. WAPA is plarming an Archer-Alcova-Therrropolis-
Yellowtail 230 I0J line as an overall cure of problems forthcoming in its system 
and in the Rocky Motmtain area in general. 
\·Jhether Utah has sufficient tmUsed water allocations tmder the Colorado 
River Compact to provide water for this project may need to be an~red. We 
will leave this to the State Engineer to answer. 
JFJ:cap 
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RICK KILM ER 
PRE SIDENT 
P O Bo. 5 1 
Lusk 82 225 
ED HEASCHlEA 
GOVERNOR 
WYOMING RECREA.TION CO~IMISSION 
192QTHOMES 
ALVIN F. BASTRON, P.E. 
Mr. Dick Hartman 
State Planning Coordinator 
Wyoming State Clearinghouse 
2320 Capital Avenue 
Cheyenne, WY 82002 
Dear Mr. Hartman: 
Director 
777 ·7695 
CHEYENNE, WYOMING 82002 
July 29, 1983 
RE: 83-125 
The draft EIS of the Diamond Fork Power System is complete and 
well-written. Although the recreational benefits of this project 
will not affect Wyoming, I do, however, have several comments 
regarding the recreation information presented on pages 18 and 210. 
They are as follows: 
1) As a variety of measurements of recreation use exist, 
it would be most helpful if a recreation day was defined. 
2) From a professional standpoint, the recreation capability 
estimates seem high. It appears a per acre capacity 
figure may have been multiplied times the acreage available 
for recreational use. This methodology, and the resultant 
estimate of recreation capability, may be inappropriate. 
The quality of the recreation opportunities demanded within 
the project area and the ability of the administering agency 
to manage the new facilities should be considered in 
determining the recreation capability. Additionally, the 
length of the use season should be specified. Perhaps these 
items were considered. If so, it would be helpful if the 
preparers mentioned the methodologies utilized to assess 
recreation capability. Such an explanation would justify 
their results. 
Thank you for the opportunity to review the document. 
CHARLES H . JOHNSON f . LAWSON SCHWOPE 
VIC E PRESIDENT TR EA SURER 
108 W. Ced., 900 Fove, A .... nu. 
Raw"nl B2301 Choyenno 82001 
ALBERT PILCH 
P.0 . 800 AF 
(vanslo" 81930 
~/h1~ 
Karen Andrews 
Recreation Resource Economist 
DAN MADIA MRS. ROB ERT FRISBY FLOYD BARTLING JACK D. OSMOND LARRY BIRlEFFI 
1017 V,CIO'" 2007 N .... on A • ..,uo PO Boo 172 P.O. Boo 21 S 9 29 E. Apecho 
Sh."d.n B2801 Cody B241 . Doug'" 82833 Thayne 83127 Choyonno 82009 
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C-E Neyrpic 
969 High Ridge Road 
Box 3834 
Stamford, CT 06905 
C-E/NEYRPIC 
COMBUST ION ENGINHRING NEVRPIC HVD RO PO WER IN C 
Regional Director 
BUREAU OF RECLAMATION 
Code 730 
P.O. Box 11568 
Salt Lake City, UT 84147 
Attention: Clifford I . Barrett 
Regional Director 
Subject: UC-731, 500.2 
Draft Environmental Statement 
Diamond Fork Power Systems 
Tel. (203) 322-3887 
Domestic Telex : 643920 
Internationa l Telex : 6879 258 
July 18, 1983 
Bonneville Unit, Central Utah Power (DES-93-46) 
We havi received a copy of the above noted Draft Environmental Statement 
for review and comments. C-E/Neyrpic, a subsidiary of Combustion Engineering, 
Inc., manufactures hydropower equipment. As such, it is with particular 
interest we reviewed the various power generation alternatives proposed in 
this study. 
We, C-E/Neyrpic, take this opportunity to express our interest in participating 
in development of the Diamond Fork Power System. We would appreciate being 
kept informed as specific guidelines for participation are developed. In the 
meantime, we would be willing to assist the Bureau by supplying technical and 
pricing information for use in future studies . 
Very truly yours, 
;J 
JR/jb/4051 
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'Board of Director. 
Genevieve Atwood 
Thomas I. Baum 
Don A. Chnstlansen 
Chanes CrOZIer 
R. Roscoe Garrett 
nobert B. Hilbert 
G. Manon Hinckley 
James B. Lee 
Rondal McKee 
Dave McMulm 
J. Neil Nielson 
Joseph Novak 
David Rasmussen 
Clyde Ritchie 
L. Y. Siddoway 
P. Waldo Warnick 
Melvin B. White 
Chanes Wilson 
Lynn R. Winterton 
Central Utah Water Conservancy District 
P.O. BOX 427 OREM, UTAH 84057 TELEPHONE 225-0042 R. Roscoe Garrett, President 
G. Marion Siockley, Vice Presid~ot 
Lynn S. Ludlow, Secretary/Treasurer 
August 3. 1983 
Mr. Clifford I. Barrett. 'Regional Director 
Bureau of Reclamation 
Code 730 
P. O. Box 11568 
Salt Lake City. UT 84147 
Dear Cl iff: 
The District has reviewed the Draft Environment Statement for 
Diamond Fork Power Systems Bonneville Unit. Central Utah Project 
and offer the following comments. 
1. Summary Table 1 indicates that the Sixth Water Flow 
Through Alternative is more economical that the 1964 DPR Plan 
($14.000.000 versus $11.500.000 Annuals increment net benefits). 
The cap?city of the Syar Tunnel is shown at 600 cfs for the Sixth 
Water flow through plan and 400 cfs for the 1964 DPR Plan. The 
Syar Tunnel is therefore at 45X capacity versus 68~ for the 1964 
DPR Plant. The two electrical generation systems are therefore 
running at different plant factors and are not readily comparable. 
For instance. if the 1964 DPR plan were increased to 600 cfs. it 
would probably have greater net benefits than the Sixth water flow 
th . ough system. 
2. Page S-5. • Permanent losses of vegetation. mostly from 
reservoir in~.dation would total about 1000 acres for the 
recommended plan. including about 45 acres of scarce reparian 
habitat. Temporary losses of vegetation. mostly from 
constructions of the Diamond Fork Pipeline and development of 
borrow area, would total about 400 acres, most of which is 
receeded and mo untain brush communities. Why is 4440 acres being 
acquired for mit ;~ation? 
3 - Page 5 Footnote: It has not yet been dete~ined if the 
15,800 acre-feet will be provided as part of the Bonneville Unit. 
It has not yet be en determined that the recirculation plan will be 
the selected alternative. 
4 - Page 12 second line: Rays Valley runs North and South not 
laterally along Fifth Water Creek . 
5 - Page 14 third parag raph: This paragraph should be rewritten. 
6 - Page 18. Flood Da"lage and Erosion: A description of the 
flood of 1983 shoJ ld be included. 
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Page 2 
7 - Page 49 Table 6 Lands for Project features: The ·acreages 
acquired for project purposes &ppear to be greatly exaggerated to 
mitigate actual project lossess. 
3 - Page 88, Table 17 Lands for Project features - No 
Power Alternative: It is not clear why any :1itigation is required 
for this alternative. 
9 - Page 89, Alternative capacities considered for the Fifth 
Water Pumped Storage Alternative. 
The discussion of the 500 ~~vJ and the 2000 i 'll~J alternative is a 
trivial effort and appears to only justify the pre-selected size. 
Why was 1200 MW or 1400 MW not selected? 
10 - Page 87, third paragraph: Why \",ould Reclamation operate and 
maintain the project facilities of the No Power Alternatives? 
This is in opposition to the contract with CUWCD which provides 
that Reclamation would operate the power Syst~l and CUWCD would 
operate ·everything else. 
11 - Page 91, Table 18 Wildlife Mitigation Options: It is not 
clear why the recommended acreages were selected on any basis 
other than preference. What about animal unit months, range 
capacity, etc. Apparently, these were not considered. 
12 - Page 95, Table 20 Comparison of environmental impacts of 
Diamond Fork Po",er Systeln Alternatives: It is not clear what 
units eslhetics are measured in. 
General: 
It appears that an exceptionally large area has been 
incorporated in the project take li ne boundary, resulting in a 
like amount of land to he acquired for mitigdtion purposes. This 
District questions the need for such a large acquisition and the 
accompanying mitigation. 
LSL:sc 
Very truly yours, 
- -~~?-;/ 1 
.~·-:: '?~"ynn s. Ludlow 
,// General r,1anager 
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ENVI RONMENTAL POLICY C .ENTEJ( 
3 J Pennsylvania Ave .. S. E .. Washln~ton. 0. ( . 10003 
202 / 547-5330 
COMMENTS OF THE ENVIRONMENTAL POLICY CENTER ON THE DRAFT ENVIRONMENTAL IMPACT 
STATEMENT FOR THE DIAMOND FORK POWER SYSTEM OF THE CENTRAL UTAH PROJECT 
AUGUSTll, 1983. Prepared by Peter Carlson. 
The Diamond Fork Power System, as part of the Bonnevill~ Unit of the Central 
Utah Project, is another phase of a massive project that has already been cha rged 
with causing environmental, social, and economic degradation. These impacts 
range from the destruction of trout fisheries for 200 miles of streams, elimination 
of wildlife habitat and destruction of part of an alpline ecosystem to increasing 
the level of salinity of the Colorado River, increases for the level of the Great 
Salt Lake to proceeding with a proj ect that is in need of a new repayment contract 
because of cost-ceiling problems . 
The Diamond Fo,rk Power System, in addition to contributing to the above 
consequences may create even more problems. The recommended plan, the Fifth 
Water Pumped Storage Alternative, consists of acquiring and managing at least 4440 
acres of private land for wildlife mitigation. The disturbance to vegetation would 
require at least five to ten years for grasses, shrubs, and forbs to grow back, 
and at least 25 years for pinyon-juniper. It is unclear from reading the document 
where the mitigation lands for the project will be located. It is our position that 
mitigation should be done concurrently with project construction, rather than be 
added or considered after the fact. 
It is also unclear from reading the document what the impact of the reservoir(s) 
fluc tuation will be. How many acres of mudflats will be created, what will be the 
access to the reservoirs, what will be the impacts on the high quality wetlands, 
as well as the fisheries. There was little mention of measures to eliminate the 
problem of fish in the power system. In addition, it was pointed out that water 
stratification will result in excessive algal growth in the project. What impact 
will this have on recreation and fishing? 
Another issue that made reviewing the document difficult was the absence of 
cost figures for the project and alternatives . Is this project part of the Central 
Utah Project System, therefore part of the questionable benefit/cost ratio of 3.2 
to 1 (project data sheets list the b/c as 1 .6 to 1) or does the system stand alone? 
There is also the question of the number of jobs that are to be created by 
this proposal. The project is due to be constructed over a seven year period(based 
on 12 month construction cycle which is rather difficult to imagine given the 
location). During the peak year, the project will provide direct employment to 
about 2,100 private and government employees . That would be a total of 14,700 jobs 
if every year were the peak year. Yet tables on page 95 show the employment to 
be 20,646 jobs for this project . What is the formula for figuring jobs on these 
projects? 
Also lacking in the report is any considerable discussion on the geology of 
the area. Most of the projects in this Unit have been beset with seepage and other 
problems requil: ~.ng extensive work to fix . Rather than relying on "available data" 
an extensive r e 'd ew of the site geology should be undertaken given what I would 
call "unstable" conditions in the area . 
EPe is a project of the Environmenl(ll Policy I mlllul(' 
381 
The last area that is most troublesome is the discussion on whether the 
power is need or not, or whether the power is being produced because the basin-
to-basin water transfer will provide the opportunity. The Draft Environmental 
Statement does not address questions such as where the power will specifically 
go because of the Basin wide approach that is taken to "wheeling" power. There 
is no discusssion on the rationale behind Western's projections, they are just 
given to us as accepted . Early discussions in the Draft mention the great growth 
expectations for the Wasatch area but the power is spoken of in where it can 
tie in Basin wide (Colorado). 
In addition, who the power will be allocated to or whether the project is 
going to be Federally or non-federally constructed has an impact on not only 
the CUP but also the whole CRSP syst'em . I was under the impression that power 
revenues from this project would be used to take care of the portion of farmers 
payment above there "ability to pay" or would be fed back into the CRSP system. 
Is this not the case? If non-federal entities cooperate with construction and later 
share the energy produced, what would those los t revenues be allowed use towards? 
Has it been clearly established that the operation of this project would 
not impinge on the irrigation purposes of the project? 
One can only conclude from reading the Draft Environmental Statement that it 
is based on concepts and information that are included in the big picture of 
the Central Utah Project Bonneville Unit, a project that few understand. The public 
and the nation ' s taxpayers deserve a clearer picture of the implications of the 
construction of this project and the planned completion of the Bonneville Unit . 
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ALLIANCE ~• INTERMOUNTAIN WATER Iy ~ 324 Judge Bu i l di ng , ~ :: 8 Eas t Rroadway S~ lt Lake Ci ty, Utah., 84111 " 
80 1- S31- T5:\n 
Clifford Barrett, Regional Director 
Bureau of Reclamation 
CODE 730 P.O.Box 11568 
Salt Lake City, Utah 84147 
Dear Mr. Barrett: 
August 15 , 1983 
Intermountain Water Alliance requests that the following comments and 
recommendations be included i n the responses to the Draft Environmental Statement for 
Diamond Fork Power System, Bonneville Unit, Central Utah Project. 
General Comments on Diamond Fork Power Project EIS 
The Diamond Fork Power Project EIS and its recommended pump storage peak-
ing power development appears to be wholly deficient in providing the public current 
information on which to determine need for hydropower, what kind of hydropower, needed 
by whom, for what purposes and where, and willingness or ability of consumers to buy. 
There is no demonstrated need for peaking power of the magnitude recommended by the 
Burea u of Reclamation. WAPA and other power demand studies are not current enough 
to re f lect regionwi de and nationwide reduced power demand. Utilities and Agencies 
are now revising studies which should examine impacts on power demand due to the 
economic recession but also due to public conservation efforts which reduce demand ~~ 
which has been their response to increased rates for their energy. 
The EIS lacks recent and relevant information necessary to the public 
to determine need for the transfer of Colorado River water, the basis for Bureau pro-
posed hydropower generation. The 1983 Wasatch Front flooding demonstrates the availa-
bility of surplus Wasatch Front water as well as dollar l human and land resource 
costs and destruction which could have been minimized if long recommended water manage-
ment technologies had been pursued on the Wasatch Front. 
In the absence of any current energy supply framework in the EIS, show-
ing reduced energy demand, as well as excess energy available, and in the absence of 
relevant water supply alternatives and alternative energy suppliers1options, realistic 
soc io-economi c responses from local, State, Federal, private and municipal entitie~ 
who have to be involved in bo t h energy and water supply, is not possible. The public 
cannot evaluate dollar and environmental costs and trade-offs to them and their commu-
nities for both water and energy supply. Bureau of Reclamation compliance with NEPA 
in this EIS appears to be limited in scope to specific land resource impacts whereas 
NEPA requires consideration of any and all socio-economic impacts resulting from a 
proj ect. 
Within our State, energy production has been reduced by half by Inter-
mountain Power Project - from 3000 to 1500 megawatts. Utah Power and Light Hunter 
Plant #3 is underutilized and Hunter Plant #4 construction is delayed indefinitely. 
Moon Lake Power Project construction of Unit 2 in the 1980 ls appears unlikely. Other 
regional facili t ies are placed on hold because of reduced load growth; Allen-Werner 
Valley plant in Nevada, Washington Public Power Supply System nuclear Units 4 and 5 
cancelled and Unit 1 mothballed. Inaccuracies ~y utilities in projecting reduced 
power demand, as well as impacts on demand from increased rates and public conservation, 
has raised questions that load growth may actually be less than zero through the end 
of the century. Slower load growth in the large midwestern States which purchase the 
majority of Northern Plains coal has led to massive overcapacity at existing mi nes. 
Yet the EIS contains no review of load management opportunities either by other utili-
ties or by the Bureau. With WPPSS left with some $7 billion in debts, the worst 
utility debacl e to date, the public in Utah has reason to demand presentation of all 
relevant eocnomic and "energy information which affects their decision-making. 
For the Bureau to ignore this situation in promoting its own power 
generation, to fail to address load management and supply options.and based on current 
economic indicators, and to casually put off energy marketing on WAPAls future efforts, 
is action borde.ring on the irresponsible. For the Bureau to further segment this 
Bonneville Unit water transfer and power proposal from drastic new Wasatch Front flood-
ing information ~ and its subsequent $1,100,000 appropriation for studying this, is self-
serving. The latter action is an admission that there are viable alternatives to costly 
CUP wa ter, independently calculated to cost between $3 to $6 billion. And, hydropower 
g~neration ?pportu~ities, less costly than a $1 billion Diamond Fork Power Project, 
wlll be avallable ln any Wasatch Front water management planning. There appears to be 
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hidden agendas on the part of the Bureau since there is no clarification of the 
ship of the Bonneville Unit, CUP, to Bureau Wasatch Front water studies. 
2. 
relation-
In view of these kin~of deficiencies in this EIS, the assumpt i on 
can be made that the Bureau of Reclamation motives are not ones of cos t efficient 
water management and energy supply; they are pursuit of power revenues t o repay 
Bonneville Unit (BU) municipal and industrial water develooment costs. In such a case, 
the public needs to understand that there are severe resource misal locations whi ch 
occur when hydropower revenues subsidize the price of urban water. Neither the pr i ce 
of hydropower nor the price of urban water reflect the true cost to t he user. The 
ramifi cat i ons of this policy upon the public are that resources are not being used 
judicious ly and may further exacerbate the justification for unneeded projects (e.g. 
when water is priced lower than its real costs , the rate design promotes water usage. 
Growth in water demand is a well used rationale for building more proj ects ). 
Re commendations of Intermountain Water Alliance 
The public has already been denied opportuni ty t wo years ago to 
address the high BU water costs and municipal and industrial (M & I ) water charges 
as we l l as opportunity to vote, via public referendum, their wi llingness to continue 
support for development of this water. There are misrepresentations in t he EIS of 
the amount of M & I water to "be received" by the Central Utah Wate r Conserva ncy Dis -
t r i ct, over that contracted for in 1965, as the Bureau and the District evaded 5ig ni ng a 
contr act renewal by using terms of the 1958 Water Supply Act. Si milar efforts t o 
evade discl osure of the best energy supply eptions for citizen t axpayers, for their 
communi ties and for their children appear to be taking place by means of this EIS. 
In fa ct , a Bureau official, responding to a question at a Diamond Fork Power System 
hea ring, st ated that the function of the Bureau was not one of evaluating (energy) 
supply opt ions but one of supplying a service - implyi ng that i t is up to the public 
to determi ne "t he best bang for t he buck". 
Intermountain Water Alliance recently made some casua l streetside 
inqui r i es to determine what the general public knows and understands about the CU~ 
Bonnevill e Unit; its purpose, its need, what its development will cost them . Some 
17 years after commencement of development, the general publi c has only the vaguest 
ideas about it - let alone their obligations for paying fo r t he water. Other discuss-
ions with many citizens indicate serious concern that Utah citi zens are not being 
well served by promoters of costly and outmoded water supp ly solutions. They are 
cri tical that needed Wasatch Front water management oppor tuni t ies have been purposely 
delayed - deferred to CUP development. They are seeing the i rrationality and 
failure t o deal with a 1,690,000 acre foot Bear, Weber, and Jordan Rivers system 
which flows into a lake with no outlet, and a salt lake at t ha t . They are further 
concerned at t he degree of power over Utah's water which t he Federal government is 
achieving now - without public review or agreement. 
Intermountain Water Alliance requests, then, tha t all furth er Bonneville 
Unit , CU P water development be halted uti1 there is a publi c forum to adequately 
inform the publ ic about range of services and costs of these to them, to their commu-
nities, and to their children. And, that the public be given full opportunity to 
vote on t hei r choice of water and energy management. Cost effi cient water management 
on the Wasatch Front , and for it, may be the most critical prob l em facing Utahns 
in development of this Basin. Bureau of Reclamation hydropowe r generation mayo r 
may no t be a necessary component of this management. Changed ci rcumstances, updated 
water ma nagement technologies, new economics of both water and energy supply, the 
presence of CUP development costs escalated 5 - 7 times , t he continual modification 
of Bonnevil le Unit purposes and plans - all call for a review of Utah water problems 
and solut i ons and a public choice in its services . 
Deficienci es in the EIS Related to Need for the Power 
The EI S provides insufficient information to demonstrate need for hydropower, peaking 
power, or the magnitude of a pump storage peaking power faci l i ty recommended by the 
Bureau . It is not adequate to refer to studies made in 1981 - when current fa cts show 
that energy demand projections have been wildly off base. IWA requests that the 
fo llowing defi ci ences in information be supplied. There are -
- No amounts or kind of power demand which is current today. 
- No population characteristics laid out, no evaluation of wi llingness of people and 
commun i t i es to pay for how much and what kind of power. 
- No s t udi es of acts which currently reflect reduced power demand and reasons fo r it . 
There is evidence that the economic turndown itself is not solely responsible -
that conservation measures on the part of the public plays a si gn ificant role here . 
Also , t here is no data on effects of increased costs and pricing on energy demand, 
how this has affected energy conservation, and no disc uss ion of the role of utili-
ties in reducing demand. 
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- No evaluation of related power producers and alternatives for supply which 
reflects public response to rate increases. 
- No discussion of load management options for energy producers. 
- No criteria set forth to prevent overprojections of need, i .e. WPPSS. 
- No information on current excess energy available. 
The EIS addresses -
3. 
- No economics of Diamond Fork pump storage peaking power versus small need or 
no need, Bureau alternatives elsewhere, or alternative kind of supply which 
might be more cost effi cient, I.e. gas turbine systems. 
No evaluation of possible consequences of BuRec hydropower management: over-
compensating, ext ra capacity not used, not needed, or selling at a loss, no 
way to pay for it. 
- No evaluation of BuRec hydropower alternatives related to Wasatch Front studies. 
- No detailed di sclosure of costs for the recommended project, rumored to be some 
$1 billion. 
No guidelines yet addressed for cost sharing: who pays for what and who receives 
what revenues. The fact that guidelines are just being developed makes this 
BuRec proposal premature. The public has a right to know and understand all 
the ramifications of cost sharing prior to any decision-making. 
While the Bureau refers to interested parties in participation in this hyropower 
proposal, it is not enough that such interest is referred to only. What enti-
ties are interested, to what extent are they interested, why? The public is 
not in a "trust us" mood today. What corrmittments support interest of entities? 
In view of the 1983 Legislature's change of the Conservancy District law allow-
ing for power generation and marketing, it is necessary that the role of the 
District in any Diamond Fork power project be spelled out: its role and pur-
pose of tts role and how this will be accomplished if power revenues are to 
be used to repay BU M & I water development costs. 
Since thes'e are socio-economic impacts of critical relevance to the public, they 
must be addressed in the EIS. 
Other Comments 
Misrepresentation of Available Water and Purposes from Strawberry Collection System 
Page 5, Chptr EIS - "A total annual water supply of 310,400 acre feet would be 
provided, includ ng 99,000 a f of M & I water, 204,900 a f 
for irrigation, and 6,500 for stream fisheries." 
In lieu of signing a supplemental contract in 1980, the 
District used terms of the 1958 Water Supply Act to continue construction and 
agreed to "receive" 39,000 a f of M & I water. This amount is not the amount 
agreed upon in the 1965 Contract with the public. It is only one half the amount. 
How then do we now have 99,000 a f of M & I water to be delivered? 
What does "receipt" of 39,000 a f of water mean? What is 
to happen to the other 60,000 a f? Is it committed to another purpose? What 
purpose? Does it flow down into the Great Salt Lake unused? How will this re-
duced amount of M & I water affect development of hydnopower in the Diamond Fork 
System? 
The EIS states that 204,900 a f of Colorado River water is 
to be used for irrigation? Yet Ed Clyde, lawyer for the District, stated that 
the BU, CUP water development is now an energy development. This changes the 
economics of the BU. The question must be answered whether, in fact, BU water 
is being developed cheaply, at Federal subsidy costs for irrigation water, and 
under the guise of developing irrigation water, when in fact it will be ultimately 
a more costly M & I water project. 
Page 7, Chptr 
Bur'eau of Indian Affairs Development 
This is the first time IWA has heard of this classification 
of any Indian system of the Bonneville Unit. When did this change take place? 
Under what circumstances? Since the Ultimate Phase, Ute Indian Unit, has been 
dropped by the Bureau and declared infeasible, and this Unit was to resolve the 
priorities of Indian water rights, among other actions, where is this resolution 
or adjudication now taking place for Indian water rights? It is not stated in 
the EIS. 
Page 8 Chptr Clarification, both administrative and legal, is required of the 
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Statement from the EIS: "The CUWCD has ,overall responsibility for administration of the 
Bonneville Un it and would contract with the United States 
and the wate r users for repayment of reimbursable project 
costs for irrigation and muni cipal and industrial water. How-
ever no such costs would be associa t ed with the Diamond Fork 
Power System. Water conveyance facili t ies, reservoirs, and 
puwerplants would be operated and maintained by Reclamation. 
Switchya rqsand transmission lines would be operated by 
Western, which also would market the power ... " 
In view of proposed changes in other entity participation in 
both construction and marke t ing of power, such a statement is wholly inadequate 
today. 
- On what repayment bas i s will t he CUWCD contract wi th the Federal government? 
For what product? Water? Energy? 
Since the District already f ailed to contract a supplemental water supply, to 
meet its water development obligations, what will its obligations be for 
(a) water supply costs, and for whQm? (b) energy supply costs and for whom? 
If energy revenues are to ,be used to repay M & I water development costs, how 
and when will this modifica t ion of Federal policy be brought about? Under what 
ki nd of conditi ons will the public be involved in this procedure? How will 
they be given a choice? When? 
- What are the Federal regul ations which condition, and how, the disbursement 
of costs when both water is developed and hydropower? When both developments 
are shared to produce separate products? Full disclosure of BuRec procedures 
must be spelled out : costs of construction for what product and what purpose, 
and for what benefits. 
- What are the Federal regulations which condition costs and benefits to partici-
, pants in Federal water and power generation? 
Page 8, Chptr CRSP Power 
In view of changes either taking place or proposed in CRSP 
power revenues, as we l l as in power generation by non-Federal entities, some clari-
fication of this situation must be provided the public. Where are the guidelines? 
What is the supervisory and regulatory review process, over whom, for what pur-
poses? What options do CRSP power contractors retain now, or in the future? 
What impacts will changes in CRSP bring about? 
Page $, Chptr 1 
Page 99, 100,101 
Chptr 3 
All Discussions of Western Area Power Administration Involvement 
It is not publicly satisfactory that involvement of WAPA 
in marketing and delivering of Diamond Fork hydropower is to be addressed sometime 
in the future and separatel y . with i t s own EIS. What is proposed, is leaving the 
tip of the iceberg undisclosed to the public who is being asked to make decisions 
now: costs, economic factors, load management, marketing and delivery, environ-
mental trade-offs for Utahns for a product outside their State, fluctuating economic 
and energy situations which will condition WAPA marketing roles - all these factors 
are outside current public review . The public appears to lack both specific and 
comprehensive information on which to make deci s ions which will affect their 
pocketbooks, their way of life, the State public resources . 
Many of the conditioning factors related to Diamond Fork 
Power System are unknowns to the public, some unknowns to the participants in 
developments. The EIS is premature, inadequate, and does not fulfill pu~lic need 
in the processes proposed. 
Instream Flow Agreement: Affects of Agreement on Hydropower Participants and vice versa 
The EIS must spell out specific management proposals for 
maintaining ' the Instream Flow Agreements. Both by Bureau and CUWCD as well as 
by Agencies obligated to come up with the balance of the water to sustain flows 
of 44,500 acre feet. 
In addition, there must be a discussion of which streams 
are to be sacrifed, which streams are t o be provided flows and what protection 
these flows will provide for which species. 
Fish and Wildlife Mitigation 
The public 
gation for lost wildlife habitat. 
criteria be met: 
is not willing to put up with inadequate miti-
It is absolutely essential that the following 
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- Mitigation in kind: species, seasonal/migratory habitat. migratory movement 
- Mitigation within disturbed areas - not miles away 
- Mitigation provided by the Bureau. and or participants, to replace lost or 
disturbed habitat. Mitigation cannot be transferred to a land managing 
Agency responsible for the habi·tat to begin with, assuming loss Of habitat 
created by the development Agency can be managed for automatically. 
- Mitigation must be satisfactory to wildlife and habitat managers as fulfilling 
their responsibilities. 
- Mitigation must be concurrent with destruction of habitat actions. 
Sincerely. 
Dorothy Harvey, Coordinator 
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P.o. Box 11568 
NATURAL R E SOUP C E CLINIC 
FLEMING LAW BUILDING 
BOULDER . COLORADO 80309 
303 / 492 . 61552 
August 1 2 , lq83 
Salt Lake City, Utah 84147 
Fr a nces M. r. r een 
Counsel 
Re: Central Utah Project, Bonneville Unit, Diamond Fork 
Power System, Draft Environmental Statement 
Sir: 
The National Wildlife Federation, a non-profit, District 
of Columbia corporation, is the nation' s largest private 
conservation organization and, with its affiliates, has more than 
4.5 million members and supporters. 1,695 of these members 
reside in Utah where they are potentially impacted by the 
Bureau's proposed decision to bu ild the Diamond Fork Power 
System. The Federation has reviewed the Draft Environmental 
Statement for the Diamond Fork Power System of the Bonneville 
Unit of the Central Utah Project and finds that it fails to 
satisfy NEPA requirements. 
A. The Transbasin Diversion Decision Must First Be Made. 
The Diamond Fork Power System Dra ft Environmental 
Statement (hereinafter "Diamond Fork EIS") purports to analyze 
"site-specific environmental aspects of the niamond Fork Power 
System of the Bonnevi lle Unit of the Central Utah Project." 
Diamond Fork EIS at 1. The purported antecedent for this 
site-specific statement is an environmental impact statement 
prepared in 1973 titled Central Utah Project, Bonneville Unit, 
Final Environmental Statement (INT 73-42) (hereinafter "1973 
EIS") which the Bureau refers to as a "programmatic final 
environmental statement for the entire Bonneville Unit." Diamond 
Fork EIS at 1. This characterization of the 1973 EIS is 
incorrect. 
The scope of the 1973 EIS was contested in litigation. 
See Sierra Club v. Stamm, 507 F .2d 788 (lath Cir. 1974). The 
SIerra Club court found the 1973 EIS to be a satisfactory final 
statement as ~ only one system of the Bonneville Unit--the 
Strawberry Aq ''-! ' tuct and Collection System. 
[I]t would appear that now it is agreed that the 
Statement is intended to be a final one only as to 
the Strawberry Aqueduct and Collection System. 
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* * * 
The major federal action of Defendant Secretary 
Morton was limited to the approval of immediate 
construction of the Currant Creek Dam and to the 
continuation of the construction of the Strawberry 
Aqueduct and Collection System on a logical con-
struction schedule. 
In short, the 1973 EIS is not il programmatic ElG for the 
Bonneville unit. Rath~r, it is an environmental statement Eor 
one feature of the Bonneville Unit--the Strawberry Aqueduct Rnd 
Collection System--which the court perceived to have "independent 
utility." As such, the Bureau has yet to satisfy NEPA require-
ments with regard to the major, and pivotal, decision of whether 
to divert any water from the Uinta B~sin to the Bonnevill~ Basin. 
Until that critical decision is made--and supported by a~ 
environmental statement--it is premature to address the decision 
to build, and the site-specific environmental consequences of, 
the Diamond Fork Power System~ 
Further, even if the Sierra Club court had found that the 
1973 ElS con~tituted a programmatic EIS for the Bonneville Unit, 
the Bureau could no longer rely on that determination. The 1973 
EIS is 10 years old and obsolete. NEPA requires the Bureau to 
continuously evaluat~ new circumstances and informatio~ that 
might be relevant to the environmental impacts of its actions an~ 
to prepare sllpplements to already prepared environmental state- . 
ments as necessary. See 42 U.S.C. § 4332(2) (A), and (B) i 40 
C.F.R. § 1502.9(C)i Warm Spri~ Dam Task Force v. Gribble, 621 
F.2d 1017 (9th Cir. 1980). If the decision-making framework 
changes, so must the analysis and, in some cases, the decision. 
The decisional framework has changed substantially since 
1973. The estimated cost of the Bonneville Unit i~ 1973 was $490 
million. 1973 EIS at 383. The current estimate is over $2 
billion. See Fiscal Year 1984 Project Data Sheet. The water and 
power demand projections utilized during project design have been 
called toto question by the recent discovery that these 
commodities ~ re price ' elastic. And the current flooding problems 
in the Bonne ri lle Basin reveal that the Bonneville Basin may not 
be abl~ to accommodate additional transbasin diversion wate~. 
In addition, the present project configuration is 
,substantially diEfer.ent from that presented in the 1973 EIS. In 
lQ73, the concept was to build a Strawberry Aqueduct and 
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Collection System that was an independent project capable of 
developing water to satisfy water demands wherever they might 
occur. It was then thought there was a need for that water in 
the Bonneville Basin. Alternatively, the water developed by the 
Strawberry Aqueduct and Coll~ction System could stay in the 
Uintah Basin for energy development, either directly or through 
exchange projects. This purported independence was critical in 
the Sierra Club court's finding that the Strawberry Aqueduct and 
Collection System constituted an independent "major federal 
action" and that a programmatic EIS for the entire Bonneville 
Unit was not a necessary predicate for continuing constr.uction 
on that particular system. 
Since the publication of a 1979 environmental statement 
titled "Central Utah Project, Bonneville Unit, Municipal and 
Industrial System, Final Environmental Statement (INTFES 79-55)" 
(hereinafter "M&I EIS"), it is clear that this professed 
independent utility of the Strawberry Aqueduct and Collection 
System is no longer apt. The Municipal and Industrial System 
(M&I System) requires Strawberry Aqueduct and Collection System 
water (for exchange) in order to be viable. This is in contrast 
to the M&I System that was identified in the 1973 EIS. In 1973, 
the M&I System was sain, also, to be independent--i.e. it did not 
rely on any other system of the Bonneville Unit for its utility 
or. viability. Rather, the exchange water required for the 
const r.uction and operat'on of the Jordanelle Reservoir was to he 
developed by the diking of Utah Lake, which was then identified 
as a component of the M&I System. In 1979, however, the Utah 
Lake diking portion of the M&I System was excised. As a result, 
the M&I System now relies totally on the Strawberry Aqueduct and 
Collection System for its exchange water. This exchange water. 
must be transferred from the Uintah Basin to the Bonneville 
Basin. The Diamond Fork Power System is now proposed as the 
conduit for this transfer. Indeed, the justification for the 
Diamond Fork Power System is the need to convey water from the 
Strawberry Aqueduct and Collection System for use as exchange 
water so that the M&I System can be built. 
The three systems together--the Strawberry Aqueduct and 
Collection System, the M&I System, and the Diamond Fork Power 
System--are now 'an integrated transbasin water diversion project. 
The underlying premise of the 1973 EIS that the Strawberry 
Aqueduct and Collection System is an independent water develop-
ment project is, therefore, no longer valid. The three systems 
must be analyzed as a unit and not as separate independent 
pieces. 
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Despite these dramatic chanqes--increased cost, question-
able ·water and power demand projections, increased Bonneville 
Basin flooding problems, and the current interdependence of at 
least three systems of the Bonneville Unit--the Bureau has failed 
to supplement the 1973 EIS. Without such supplementation, 
reliance on the 1973 EIS as a programmatic environmental 
statement for the Bonneville unit is misplaced. 
In sum, the Bilreau has absolutely no justification for 
relying on the 1973 EIS as the programmatic environmental 
statement for the Bonneville Unit. Nor can the Bureau rely on 
the 1973 EIS as the environmental predicate for its apparent 
decision to construct the three-system transbasin diversion 
project discussed above. Instead, a legally sufficient 
environmental statement must Eirst be prepared before the Bureau 
. may make the threshold decision to proceed with the proposed 
three-system transbasin diversion project. Only after that 
decision is lawfully made is a site-specific environmental 
statement on the Diamond Fork Power System timely. 
B. Specific Inadequacies of the Diamond Fork Power System EIS 
Putting to one side the lack of a proper predicate (i.e. 
the absence of a legally, supportable decision to bring more 
water. into the Bonneville Basin) for the proposed Diamond Fork 
Power System, the Diamond Fork EIS is, itself, inadequate for a 
variety of reasons: 
1. Power demand projections are not justified. 
The Bureau relies totally on a 1981 Western Area Power 
Administration OvAPA) Power Market Survey which suggests that 
both peaking and base load power supply is needed to meet future 
loads. ~he Bureau fails to fulfill its obligation to indepen-
dently verify the accuracy of these projections. Moreover, the 
projections made in the WAPA survey are based on unverified 
informa t ion supplied to WAPA by utility companies in the survey 
area for 1975 to 1979. As such, t~e power projections are more 
akin to growth targets Eor the utility companies rather than 
rational estimates of the anticipated demand. 
More importantly, the projections do not appear to ade-
quately consider the price elasticity of power, or the effect of 
conservation measures on power demand. 
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Obviously, the power demand projections are critical in 
this instance. The Diamond Fork EIS states that the Diamond Fork 
Power System concept of diverting water from the uintah Basin to 
the Bonne~ille Basin was selected "because it maximizes hydro-
electric capacity and energy generation." Diamond Fork EIS ~t 2. 
If power demand projections are not justifi~d, then the Diamond 
Fork Power System decision may not be justified. 
2. Environmental Analysis of the Transmission Lines 
Cannot Be Deferred. 
The Diamond Fork EIS acknowledges that new transmission 
facilities will be required to distribute the proposed Diamond 
Fork Power System power. The Bureau has not, however, addressed 
the environmental impacts associated with these new translnission 
lines. "It is not possible at this time to identify specific 
corridors or impacts relating to these modifications (of the 
interconnected transmission system) because the allocation of the 
power has not yet been made." Diamond Fork EIS at 204. The 
Bureau assumes t~at the transmission lines will be built, 
apparently at whatever en~ironmental cost. Indeed, the existence 
of the transmission lines is assumed in the Diamond Fork EIS in 
order to justify the Diamond Fork Power System. This assumption 
ignores the interdependence of power generating facilities and 
power transmission · facilities. The two must be analyzed as a 
single unit. If certain transmission facilities cannot be built 
for economic or environmental reasons, then the generating 
facility may need to be scaled down to reflect the reduction in 
power demand associated with the elimination of that transmission 
facility. 
The separate analysis --i.e., "segmented"--approach 
invoked in · discussing the Diamond Fork Power System concept does 
not give the public an opportunity to intelligently consider all 
the logical consequences of interrelated projects. Thus, it --
constitutes an unlawful segmentation of a major federal action 
under NEPA. See 40 C.F.R. § 1502.4. 
3. Operational Impacts Are Not Adequately Addressed. 
There is only a cursory re~iew of the true environmental 
effects of the Diamond Fork Power System operation. It is 
misleading to talk about the "initial operation" effects when the 
project is purportedly justified on its "maximum operation q 
capa~ility •. The passing reference to daily drawdowns minimizes 
the dramatic aesthetic, ecologic, and safety impacts of the 
drawdowns that can be expected at Monks Hollow Reser.~oir and 
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Fifth Water Rese rvoi r. There is no identification of studies 
done' which justify a minimization of this drawdown. There are no 
illustrations of the impacts of the drawdown. There is no 
mention of user acceptance of this drawdown. Without user 
acceptance, recreational benefits may be overstated. There is no 
description of the eEfect of this d rawdown on the ecology oE the 
area. And finall y , there is no discussion of the operational 
problems of this drawdown during the winter season when ic~ 
forms on the surface of the reservoirs. 
4. Construction Costs Are Not Identified. 
The cost to construct the Diamond Fork Power System is 
extremely important to the decision-maker and the public. 
Someone has to pay for this project. Yet, no information about 
the economic impact of ' this project on the federal taxpaye~, the 
local taxpayer, and the local or regional rate payer is included 
in the Diamond 'Fork EIS. The taxpayer may support a project 
which destroys recreational and aesthetic amenities if it will 
produce direct benefits to him at a certain cost. A different 
decision may be made if the costs are to be borne by the taxpayer 
in one state while the power benefits are exported and enjoyed in 
other states. These costs and economic issues are especially 
important in the Diamond Fork Power System context since the 
Bureau is considering non-federal participation in financing the 
project. The Diamond Fork Ers should discuss what the economic 
effects of this project are on the local taxpayer with and 
without non-federal participation. In addition, the EIS should 
discuss the economic effects on C.R.S.P. states if non-federal 
pnrticipation is allowed. These economic effects should include, 
inter alia, a discussion of the burden on other C.R.S.P. states 
if the revenues from the Diamond Fork Power System are not pain 
into the Colorado River Basin Fund. 
5. Indian Deferral Agreement Is Not Discussed. 
The Diamond Fork ~ EIS does not adequately address the 
effect of the Indian Deferral Agreement. If the ute Indian Unit 
and the Bureau of Indian Affairs development is not on line by 
the year 2005, water ~ay not be able to be diverted transbasin 
through the ~ i am9nd Fork Power System. This may render the 
Diamond For k ?0wer System useless. (Indeed, it may well be that 
the impacts of the ute Indian Unit and the Bureau of Indian 
Affairs development should be addressed in this EIS inasmuch as 
those de"elopments seem to be an integral part of the viability 
of the Diamond Fork Powe~ System.) 
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6. Endangered Species Act Is ~ot Addressed. 
Despite assertions to the contrary, the Endangered Species 
Act is implicated because th i s project will effect a depletion of 
water f rom the Green River. ' Po rtions of the Green River are 
critical habitat area s fo r a number of endangered fish. See, 
~, Memor andum to State Director, Ut ah State Office, Bureau of 
Land Management f rom Act ing Regional Di r ector, Region 6, Fish and 
Wi l dlife Service regardi ng "Biological Opinion - White River Dam 
Project , Utah" dated Februar y 24, 198 2 . Interestingly, the 1973 
EIS whi ch is relied upon by t he Bureau, did not address the 
tr ansbasin diversion effect s on these endemic fish. 
c . Recommendation 
In light of the fo regoing discussion, the National 
wi ld life Federation makes the following recommendations wit~ 
r ega r d to the Diamond Fork EIS: 
1. Hold the Diamond Fork Power System decision in 
abeyance until the Bureau lawfully makes the decision to proceed 
wi t h the transbasin dive r sion project. That transbasin diversion 
decision must be supported by an adequate environmental impact 
s t atement that addre s ses the synergistic and cumulative impacts 
of the major federal ac t i on that is proposed by the Bureau at 
thi s time--a transbasin diversion project consisting of the 
Strawberry Aq ueduct and Collection System together with some form 
of the M&I System , t he Diamond Fork Power System, and probably 
the Ute Indian Unit and t he Bureau of Indian Affairs development. 
2. Prepare a r ealis t ic market anal ysis to determine the 
actual power needs of t he sur vey area. This market analysis 
should include, i nter alia, a reali s tic appraisal of the effects 
of conservation measllresand the effects of price elasticity on 
power dema nd . '1'hi s par ticular recommendati.on appears especially 
prudent (as well as legally mandated) i~ light of the catas-
trophic over?ro jections o f power demand r ecently discovered in 
the Pac ific Northwest . 
3. Make a more comprehensi ve review of the impacts 
associ ated wi t h the r e s ervoir f luctuations associated with the 
operat i on o f t.he Diamond Fork PO\tler System. These fluctuations 
may wel l be intole rable f rom an economic and environmental point 
of view. If so , the proposed power yield from the Diamond Fork 
Power System ' m~y have to be reduced. 
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4. Include a comprehensive discussion of the construction 
costs of the project. Identify the individuals, regions, states, 
etc. who will pay for the Diamond Fork Power System, and also 
those who will benefit from the power system. 
5. Include a comprehensive analysis of the efEect of the 
Indian Deferral Agreement on the viability of the Diamond Fork 
Power System. This analysis should include a discussion of the 
consequences of not satisfying the Indian Deferral Agreeme~t, as 
well as the environmental impacts of providing the facilities 
necessary to satisfy the Indian Deferral Aqreem~nt. ~he analysis 
should contain solicited input from the Indians. 
6. Include an Endangered Species Act consultation report 
from the Fish and Wildlife Service discussing the impact of the 
transbasin diversion of water on the endangered Eish and their 
habitat in the Green River. 
We trust these comments will be carefully considered and 
that, inter alia, the Bureau will proceed with the environmental 
and economic analyses necessary to determine, in the first plac~, 
whether any transbasin diversion is appropriate and justified 
under the circumstances. Until that decision is made, and 
lawfully supported, it would be prematllre to address the decision 
to build, and the site-specific environmental consequences of, 
t he Diamond Fork Power System. 
~incerel'y, 
NATIONAL WIIJDLIFE FEDERATION 
E,JR: clm 
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J . ROSS NIELSEN 
President 
~trafnh~rr~ ~at~r ~s~rs J\ssotiation 
745 North 500 East. P. O. Box 68 • Phone 465-9273 Mil ton V. Theoba ld 
Mr. Kirt Carpenter 
Bureau of Reclamation 
P.O. Box 1338 
Provo, Uta h 84601 
Dea r Ki rt: 
Secretary- Treasurer 
Payson, Utah 84651 Manager 
Sept. 13 , 1983 
As requested by your office, we are forwarding to you a copy 
of the Statement of the Strawberry Water Users Association relating 
to the Draft Environmental Statement for the Diamond Fork Power 
System of the Bonneville Unit, Central Utah Project. This statement 
was supmitted at the Spanish Fork meeting on July 26, 1983. 
MVT Ic k 
enc1s. 
Very truly yours, 
·1·/ . . I / 
__ t.-?:~ ~ ~ 'l£,,~~ '.-' .,.--
Milton V. Theobald 
Ma nager 
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STATEMENT OF THE STRA\,?BERRY ~'!ATER USERS ASSOCIATION RELATING TO 
THE DRAFT ENVIRONMENTAL STATEHENT FOR THE DIAMOND FORI< pm'!ER 
SYSTEM OF THE BONNEVILLE UNIT, CENTRAL UTAH PROJECT (DES 83-46) 
The Strawberry Water Users Association has reviewed the 
Draft Environmental Statement covering Diamond Fork Power System 
of the Bonneville Unit of the Central Utah Project. The statement 
reflects extensive investigation and analyses of developing several 
alternatives of delivery of water from the enlarged Strawberry 
Reservoir. The statement covers the physical geography, associated 
enginering facilities, the environmental impacts both positive 
and negative, and proposed solutions to the opportunities and 
problems inherent in each al~ernative. The statement is thorough 
and carefully and professionally presented. We complement the 
Bureau of Reclamation on this statement. 
The Summary Table presented on page S-3 identifies five alter-
natives covered in the statement. Our review indicates the 
"No Power Alternative" really means no federal power development 
and should be so identified. We believe the deman~ for power and 
energy, and the unique physical opportunity (2600 feet of head) 
including availability of water already developed are such that 
even though the Bureau of Reclamation did not develop the power 
potential, non-federal interests would certainly do so. The 
Strawberry Water Users Association, which manages and controls 
the Strawberry Valley Project administers water rights amounting 
to some ~ , 000 acre-feet of water, rights-of-way, and other 
pertinent assets and needs only Secretarial approval to develop 
this power potential. 17ith federal development of the power 
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features, the Association will cooperate with the Bureau of 
Reclamation and expects to receive part of the power and energy, 
consistent with the amount of water contributed. 
The statement covering the "No Power Alternatives" shown in 
Table 15 and Figure 21, . is not clear with respect to how the 
existing Strawberry water would be delivered. ~e presume the 
delivery of such water would continue as in the past, or as may 
be agreed by the Association and the Bureau of Reclamation. 
Attention is called to the history pinpointing a power 
development at Diamond Fork which reaches back to 1913, over 
70 years ago when the Reclamation Service filed on Strawberry 
water to make power for the Strawberry Project. ~he Association 
has ~ontinued to show a vital interest in this power development. 
In 1947 the Association asked the Bureau to develop the power 
potential at Diamond Fork for Strawberry and was told that it 
would be developed as part of the Central Utah Project and that 
Strawberry would benefit therefrom. 
The Strawberry Water Users Association is pleased to 
endorse and support the construction of the Diamond Fork Power 
System. 
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Utah 
Municipal Power Agency August 9, 1983 
Mr. Clifford I. Barrett 
Regional Director 
U.S. Department of the Interior 
Bureau of Reclamation 
P.O. Box 11568 
Salt Lake City, UT 84147 
Dear Mr. Barrett: 
The Utah Municipal Power Agency appreciates the work your 
organization has done in the preparation of the Draft En-
vironmental Statement for the Diamond Fork Power System of 
the Bonneville Unit, Central Utah Project. UMPA believes that 
the benefits achieved from the development of the water and 
power resources of Diamond Fork far outweigh any adverse en-
vironmental consequences and supports the assessment of those 
consequences set forth in the Draft Environmental Statement. 
UMPA would like to reiterate its earlier views and the 
views of others that the Diamond Fork Power System should be 
developed consistent with preference provisions of the Federal 
Reclamation Laws. This would include seeking construction 
funds from Congress and marketing power on a priority basis 
to municipally-owned and cooperatively-owned electric systems 
in accordance with the Colorado River Storage Project Act. 
UMPA th e refore supports the alternative formulation of the 
Diamond Fork Power System which will lead to th i s e n d . 
We are grateful for this opportunity to provide you with 
our comments on this matter. 
Sincerely Yours, 
, ~~/;t/t: It --j / .:::; ,,~/( '/ ' :' r , <-. 
Golden Mangelson 
Chairman 
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UTAH NATURE STUDY SOCIETY 
Regional Di rector 
Bureau of Reclamation 
P.O. Box 11568 
125 South State Street 
Sal t Lake City, Utah 84147 
Dear Sir: 
, . "' .;A. 
-'--'-'-- -------_ .... '_._- -- ------
721 Second Avenue 
Salt Lake City 
Utah 84 103 
2 August 1983 
Concer nin g the Draft Environmental Impact Statement on the Diamond Fork 
Power System of the Bonneville Unit of the Central Utah Project: 
The ma j or issue of the Bonneville Unit of the Central Utah Project is the 
tran sbasi n diversion of 150,000 to 292,000 acre-feet of water per year 
(average 197 , 000 acre-feet) from the Colorado River Basin to the Bonneville 
Basin of the Great BAsin. Although the Draft Environmental Impact Statement 
mentions t he amount of water that will be diverted to the Bonneville Basin, 
there i s no mention of how this water will be utilized, by whom this water 
will be utilized, and where will this water go. At this time one can not 
assume t hat the water will be utilized by the Irrigational and Drainage 
componen t of the Bonneville Unit of the Central Utah Project because this 
Project has not yet been examined and no Draft Environmental Impact 
Statement ha s been written on the project. 
Thus at t his time one can only assume that from 150,000 to 292,000 acre-
feet of wa ter will be entering the Utah Lake and the Great Salt Lake. 
According to the value of 85,000 acres of surface which Utah Lake may 
have, the Diamond Fork Power system will eleva te the surface of Utah 
Lake from one to over three feet. There is n~ mention on the effect of 
this floo ding of Utah Lake wetlands, adjacent farmlands, and highways 
and sta t e parks or on the fisheries of Utah Lake. There is no mention 
of whether or not the Diamond Fork Power system will transport water 
from t he Colorado River Basin to the Bonneville Basin of the Great Casi n 
during ti mes of high flooding. Assumi ng that power generatio n is of 
highest economic value for the entire Central Utah Project, it must 
also be assumed that water will be diverted to the Bonneville Basin at 
all time s, even during flooding times, as the spring and summer of 
1983. Certainly then the sponsoring agent or agents of the Bonnevill e 
Unit of the Central Utah Project will contribute to the cost of the 
floodin g and compensate all those who have received da mage from the 
floodi ng. Ce rtainly the Final Environmental Impact Statement must 
address th is entire question and contain stipulations of power generation 
during times of flooding of Utah Lake and the Great Salt Lake. 
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The second concern of the reading of the Diamond Fork Power System Draft 
EIS is that it assumes the Irrigation and Drainage System of the Bonneville 
Unit of the Central Utah Project will be built and that in the 1990's will 
this segment may be built that there will be agricultural lands -to 
irrigate. It is important at this time to know just to whom and where the . 
water from the transbasin diversion of the Colorado River Basin to the 
Great Basin is going. The cost of the water to the farmers must also 
be known and the farmers must by now have signed an agreement to take 
the water. Furthermore, stipulations must be mentioned in the Diamond Fork 
Power System Final Environmental Impact Statement on the relationship 
between the water users for irrigation and drainage and the water use 
for generating power. Since agriculture through irrigation contributes 
to the summer peaking of electrical energy use, the irrigators may be 
faced with no energy to irrigate or much energy but no water. The 
stipulation must cover just how the Bureau of Reclamation will react 
to these situation. One can readily see the scenario where the entire 
transbasin diversion will go for power generation revenues with no 
water remaining for the irrigators and agricultural uses. 
Neither the topic of where the water goes after the trans basin diversion 
or whether or not it will be available for the Irrigation and Drainage 
System was discussed in the Draft Environmental Impact Statement. THIS 
POINTS TO THE FACT THAT THE TRANSBASIN DIVERSION IS THE MAJOR ISSUE 
TO BE DISCUSSED -IN THE DIAMOND FORK POWER SYSTEM, even i~means that 
Draft Environmental Impact Statement of the Irrigation 
and Drainage System be completed before the issuing of the Final EIS of 
the Diamond Fork Power System. 
It would be important for the Final Environmental Impact Statement to 
discuss the relation of the Diamond Fork Power System to the Central 
Utah Water Project and to the Central Utah Water Conservancy District. 
Will the Central Utah Water Conservancy District be financially 
responsible for the Diamond Fork Power System? Will the Central Utah 
Water Conservancy District operate the Diamond Fork Power System or will 
the Central Utah Water Conservancy District lease the Diamond Fork Power 
System to the Bureau of Reclamation and "Western" to operate? There is 
mention of 7500 af of the transbasin water going for M & I water demands. 
Is this a fixed amount or a percent of the transbasin water diversion 
(between 150,000 and 292,000 acre feet)? What portion of the cost of 
the Diamond Fork Power System is covered by the 1965 election which limited 
the cost of the entire Bonneville Unit of the Central Utah Project to 
$320,000,000 plus 20% cost overrun and to the repayment obligation of 
the electorate of $130,673,000 plus 20% upward adjustment? I assume that 
the repayment obligation has not exceeded the $130,673,000 that the voters 
approved. Certc inly clari f ication of the role of the Central Utah Water 
Conservancy Distr ict and its repayment obligations is important for 
discussion in the Diamond Fork Power System. 
In the Draft Environmental Impact Statement of the Diamond Fork Power 
System there is only one st~dy cited which demonstrated the need for 
the power. This study was published in 1981 by the Western Area Power 
Administration (WAPA) for Colorado, Utah, Wyoming, Nevada, Arizona, and 
New Mexico. WAPA is not necessarily an independent study in as much as 
WAPA may also be wheeling the electricity to its constituents. But 
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of greater concern, the electrical (and all form of energy) energy use 
pattterns have greatly changed in recent years- since 1981. To begin 
with the evidence we look at the FINAL Environmental Impact Statements 
for Emery 3 & 4 (1979) (now called Hunter 3 and 4), Intermountain Power 
Project (1979) and the Moon Lake Power Project 1 and 2 (1981). 
°First the Emery 3 and 4 Final EIS. The case comes from the Public Service 
Commission of Utah records (Appendix 1-3). "Appl icant has experienced 
tremendous growth Oin the demand for electrical energy for the historical 
period 1973 through 1977. It appears that such growth will continue at 
a substantial rate for the forecast period 1978 through 1986." liThe denial 
of approval of Emery 3 and 4 may well result in Applicant being either 
unable to serve its customers or being able to serve only at a very high 
cost, with reliability of service being substantially impaired. By 1984 the 
situation could become considerably worse, resulting in possible serious 
outages and bl ackouts. 1I Because of the lack of demand and total miscalculation 
of con sumer react ion to greatly increased cost of electricity, Emery 4 
(Hunter 4) has been delayed indefinitely. Emery 3 (Hunter 3) is rather 
underutilized. Part s of the transcript from the Final EIS are enclosed. 
Second the In t ermountain Power Project. "Information obtained from a 
representative of the California Energy Resources Conservation and Development 
Commission by the telephone, September 14, 1979 indicated that power needs 
projections remain unchanged in Cal ifornia". liThe Utah representative 
of the commission (Public Service Commission) indicated that the earlier 
comments of February 15, 1977 were the best available information and did 
not propose to update it". Quotations from the Final EIS of IPP are 
enclosed. 
Third the Moon Lake Project. "Deseret's members have contracted to 
purchase 176 MW from the Intermountain Power Project (IPP). It is currently 
anticipated that the IPP unit will be operational, unit 1-1986, unit 2-
1987, unit 3-1988 and unit 4-1989." "Deseret will attempt to bring Moon 
Lake unit 1 on line by March 1985 when its contract with UP&L for 
supplemental pwer terminates. It will attempt to bring Moon Lake unit 2 
on line by 1988 when additional power is needed." Table 1-3 forecasts 
an annual growth of energy between 1979-1984 of 13.7%, between 1984-1989 
of 14.2%, and between 1989-1994 of 7.6%. 
It is of interest therefore to note that Intermountain Power Project has 
been cut in half- from 3000 megawatts to 1500 megawatts and that Utah 
Power and Lights share from 750 megawatts to 60 megawatts. Furthermore, 
it is unlikely that unit 2 of Moon Lake will be constructed in the 1980's. 
What is demon strated here has happened allover the country. Tennessee 
Valley Authority has greatly cut back (moth-balled) many of its projects 
in construction and eliminated many projects on the drawing boards o(Clinch 
River breeding participation being one project). The Bonneville Power 
Authority over the auspices of the Washington Public Power System (WHOOPS) 
mothb.alled two power plants and possibly four power plants- after initially 
proposing to build 20 power plants- and now hopes to finish only one of 
the plants. IT HAS BECOME APPARENT THAT PLANNERS OF PRODUCTS OF ENERGY 
(ELECTRICAL, FOSSIL FUEL, PETROLEUM) and WATER HAVE MADE THEIR FORECASTS 
ON CURRENT NEEDS AND HAVE IGNORED THE EFFECTS OF THE COST OF THEIR 
PRODUCTS ON THE CONSUMER. If the baseload forecast have been cut in 
half (at least), certainly peaking demands must also be cut in half (at least). 
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HENCE WE RECOMMEND THAT BEFORE THE FINAL ENVIRONMENTAL IMPACT STATEMENT IS 
PUBLISHED THAT A NEW STUDY BE CONDUCTED BY AN INDEPENDENT SOURCE TO 
DETERMINE JUST WHAT THE PRESENT DAY FORECASTS ARE and that this study be 
incorporated into the Final Environmental Impact Statement. We also ask 
that all the participants cited in the Final Environmental Impact Statement 
of Emery 3 and 4, Intermountain Power Project, and Moon Lake 1 and 2 be 
ask just what their current plans are. It should be noted that nowhere 
has a study been conducted in Utah (and probably in the Intermountain 
region) of forecast demands together with forecast cost on the consumer 
and the effect of the increase in cost of the elimination of the demands 
(negative feedback mechanism). This study should also be done for the 
Fi na 1 Env i ronmenta 1 Impact Statement. 
There is still the question on how the Diamond Fork Power Project will be 
financed and who will receive the electrical energy. There is mention of 
non-Federal participation. This must be the only way the Project is built. 
Non-Federal participation is the ~nly measure whether or not the Project is 
needed. When the non-Federal participants sell bonds or get voter approval, 
then the need for the project is known. For instance, when Utah Power and 
Light started selling bonds to finance its involvement in the Intermountain 
Power Project, its bond ratings were lowered. The lowering of the bond 
ratings were the first real criteria which indicated that the Intermountain 
Power Project was too costly and hence not needed, especially since the 
Public Service Commission of Utah never was allowed to examine critically 
the entire Intermountain Power Project and Utah Power and Lights involvement 
in this project. "There could be justified fears that the Diamond Fork 
Power Project will be built without non-Federal involvement because 1) 
it is now the cornerstone to the entire Bonneville Unit of the Central 
Utah Project and 2) the Power is not needed in the Intermountain region. 
There is mention that the users of the peaking power will have to pump 
water uphill to have their peaking power. If the user burns oil for its 
baseload electrical generation, no net savings in oil occurs- in fact 
oil is wasted. The Draft EIS mentions that most of the region is served 
by coal and oil generators of electricity. Fossil fuel is a non-renewable 
resource which has many applications. Figure 7 shows a typical pump storage 
scene. Most of the equipement is under plastic wrape. Is this typical 
pump storage project operating? One pump storage operation (Consumers 
Power and Detroit Edison in Michigan), the Ludingtion Pump storage, provides 
the pumping power with nuclear power energy. The Helms pump storage 
project, built by Pacific Gas and Electric in California is not yet 
operating and again was built in conjunction with the Diablo Nuclear Power 
Plant (which is also not operating). Just where are the typically 
operating Pump storage projects and what is the energy source to pump 
the water uphill? Furthermore, do any of these typical projects allow 
recreation use of the down hill and up hill reservoirs? 
The Final Envi ro (lll,ental Impact Statement of the Diamond Fork Power System 
should contain letters from the utility companies on their intent in 
I} participation in the project and 2) use of the electrical energy derived 
from the project. 
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Other question s arise upon reading the Draft Environmental Impact Statement. 
Will CRSP pump water up hill in the Diamond Fork Power System by electr icity 
generated from releasing water at Glen Canyon, Hoover Dam, and Flaming Gorge? 
How much reven ue will be lost because of the 197,000 (150,000-292 ,000 ) 
acre-feet of water will be diverted from generating electricity at 
Glen Canyon Dam and Hoover Dam? 
Has any engineering studies been completed since the mud slide that 
created Thistle Lake and how is the geology in Diamond Fork different 
from Spanish Fork? 
If it takes 4 kwhr to generate 3 kwhrs of peaking power by pump-storage 
electricity, would not it be more economic to generate peaking power by 
burning natural gas (which is now in great abundance), especially if the 
pump-storage is operated by burning fossil fuel? 
In the Final Environmental Impact Statement on the Municipal and Industrial 
System of the Bonneville Unit, there was mention of 104,000 acre feet of 
water being developed. In the current Draft Environmental Impact Statement 
on the Diamond Fork Power System, this figure has been changed to 105,100 
acre-feet. Which statement is correct and what accounts for the change? 
If the U.S. Forest Service is to maintain new recreational sites, will 
Congress appropriat e money to the Forest Service for this maintainance , or 
will the money come from the Bureau of Re~lamation? 
Should not the Bureau of Reclamation forego all recreation on the two 
reservoirs in the Pump-storage system because of the tremondous fluctuation 
of water levels creating hazards for the recreationist? It seems that 
these areas should be fenced off. 
Can the Bureau of Reclamation or any Water Developing Agency operate 
water projects in a multiple-use manner for water supply, for M & I, 
for agriculture, for recreation, for flood control, and for power 
generation? These are all competing uses. Flood control results in 
loss of reven ue from power generation, from water sales to M & I use 
and water sales to agriculture, and decreases recreational uses. 
Further, as evidence from the spring of 1983, with all the water projects 
in place, there were still amply flooding because water managers try 
to keep the reservoi rs full in the spring. 
Members of Utah Nature Study Society are greatly concerned with the quality 
of environment in Utah and the west. The cos t of projects is a direct 
correlation with the amount ofl environmental damage, either in situ to the 
suppl i es of st e~l , cement, and other natura 1 resource s imported to the 
site. Because : 0 many concerns have not been addressed in the Draft 
Environmental Impact Statement, perhaps the Bureau of Rec lamation sho uld 
consider redoing the Draft statement on the Diamond Fork Power System 
after the Irrigatinn and Drainage System Final Environmental Impact Statement 
is completed. Although the Scoping meetings and concerns were addressed 
at earlier times, the flooding of Utah Lake and the Great Salt Lake have 
never been a part of Utah's water policy- only managing water for drought. 
Obviously wet cycles do occur- even in arid regions. Thus the Scoping 
sessions were rather narrowly put into focus. 
;~el~/<7b 
Peter Hovinghv'President, UNSS 
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Dear Sirs, 
B. Harchant 
1034 El gin Ave 
SLC 9 Dt . 84.106· 
A~g. 2 1983 
This letter is a responce to the Environmental Im.pact Study a.r~d 
Mitigat ion Plan for the Diamond Fork Power System, Bonneville Unit, 
Central Utah Project. I have two major concerns, both relate to t~2 
i mpacts of this project on fis~eries . I wou:d li~e to first address the 
impact it will have upon the Spanish Fork River , and then the impact 
upon Sixth Water Creek. 
In the EIS, it is claimed that there will be snaIl positive impacts 
upon the Sp~~ish Fork River primarily due to year rou~d fl ows in sec-
tion 4 of that river (currently section 4 is dewatered annually) and 
increased flows in the river as a whole. As you know, the Spanish Fork 
channel is extrenely unstable. The extreme differences between higt 
SU~.i:1€:r flo~Ts and low -...Jinter flows combined wi t h. poor land use p:::-act:'ces 
has re$ultec in unstable ba~ks, poer peol str~cture~ and a lack of sp2wn-
ing habitat. Under current proposals, fluctiens · in flow will be i~te~­
sified over present levels. At the same time water cornrr..ing from Strau-
berry Reservoir will be Duell cleaner as it will not have pi cked ~p a silt 
load from Diarnon~ ?or~. As a res~lt of these two factors, the water ~ill 
have increased ability tc erode the streambed of the Spanis~ Fork River, 
thus perhaps changing the nature of the riverbed and i~validating pre-
dictions m.ade re gar ding the fishery . 
My second co~cern relates to Sixth iJater Creek . While it is true 
that the Diamond Fork Power System ~ill enhance fish habitat in the drain-
as e cue to great ioprovements in Diamond Fork River, Sixth ~ater will 
407 
reGai~ lim / very poor sha~e o This stream has suffered extensive damage 
',--"./ 
from the water flows from Strawberry ~e servoir. 7he banks have eroded 
an~ the streambed has dropped as much as forty reet i~ elevationc Throu~h­
out ~uch of it's co~rse bedrock is expose6. As a yesult; t~ere are few 
poels, an~ little ch~nce for streamside vegitation to provide fish 
cover. I l:ave to assume that the stream \~i 11 have great ciii:Zicul ty in 
rehabilitating itself 9 and it will be very succeptable to furt~er ~egra­
dation. :',1:i1e tL2 lack of pool 'area ano. cover li.:nit adult trout habit&~, 
there is also ver-y l.ir.-::' ted spo.wr.ing nabitat. Curre;ltly the f~.s:: pcpu-
lation in Sixth Water is incre&sed by recruitment from Strawberyy ?ese~-
voir ttrough t he diversion tun~el . !Jitt im?lime~tatio~ of t~e ~OWEr 
system~ this ~i~l no longer be .. , posslDJ..e 9 thus o~ly section 3, Di~ V2t 
Creek , anc. ;;erhaps Fifth ~~p_ter will have spa'\.fning area availa.b:e fo~c t ~12 
system. The EIS has ~ot addressed the possibility t~at t te se ~~ill ~ot 
provide s~fficient recruitment for Sixth Water. 
While the proposed system is an improvement over current operations, 
(and the only enviorn~ent&lly positive aspect 0: theBotineville J~it) it 
leaves Sixth lJater i.r. an. extreIJely ci.egraded cor..d.itio :l1 . The t'Fisheries 
Analysis, Diamond Fo~k Pcwer System, Eonnevilie U~it, Central Utah Pro-
ject (?art I - Streams)!! pg 21 states, lit •• there is a l~r..iCiue and j~sti-
fiable opportunity and perhaps at least a reor a l obli gati~~ to restore a 
highly productive stream ~ishery degra~e~ by the Strawter=y Valley Pro-
ject. CI ::: ccncure ,lith this assessment and h'8Ulci likE to see 2.~ "i eCis';: 
mi~imal rehabili~ative measures ap~lied to Sixth Water. 
Sif,lcerely, 
" '-
" ' ) ,'-, ( or I (' 
../ .' -
/v,.1 L' ... /. . . 
. l '!e:, r(... / C ~/ 
Barrie tiarcilarJ. t 
Federatio~ of ? ly Fis~ers 
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THE 
UNIVERSITY 
OF UTAH 
Mr. Clifford I. Barrett 
Regional Director 
Bureau of Reclamation 
Code 730 
P.o. Box 11568 
Salt Lake City, Utah 84147 
Dear Mr. Barrett: 
August 1, 1983 
DEPARTMENT OF ECONOMICS 
323 BUSINESS O~ -ICE 
SALT LAKI: CllY. Uit-H ~411 
801 ·581 74 1 . 
Thank you for the opportunity to comment on the Central 
Utah Project, . Bonneville Unit, Diamond Fork Power System 
Draft Environmental Impact Statement. As most of my concerns 
are related to analysis not in the document, my remarks will 
be brief. I hope the final EIS will address the issues I 
examine below. 
At the outset, let me note that the issue of water demand 
should not be dismissed by mere reference to the EIS on the 
municipal system and future examination of the I & D system. 
Water demand along the Wasatch Front is overstated in past 
projections, due largely to the use of the "requirements 
approach" used in these projections. This approach ignores 
the significant reduction in water demand forthcoming from 
increased water charges for Bonneville Unit water. M & I 
water will likely cost $400 to $500 per acre foot, five times 
present water costs. It is quite possible that no Bonneville 
Unit water will be demanded at these prices. 
In addition to lack of information on water demand, the 
draft EIS is deficient in its justification of demand for 
Diamond Fork Power. In times when the Pacific Northwest 
finds itself in the greatest power-related debacle (WPPSS) of all 
time, when the capacity of the Intermountain Power Project 
has been reduced 50%, when conservation efforts are reducing 
power demands nationwide, it is incumbent upon the Bureau of 
Reclamation to justify the need for power. Reference to 
Western's p OAe r marketing survey is not sufficient in this 
regard. In l ight of the recent history of power demand 
forecasts, we must be much more thorough in demand estimation. 
Relat ed to the issue of demand forecasting is that of 
nonstructural alternatives to pumped storage peaking capacity. 
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Of special interest is peak load pricing , which obviates the 
need for additional peaking capacity by spreading the load 
to nonpeak periods . In addition to peak load pricing , conserva-
tion efforts may be more economical than addition~l capacity. 
Finally , it is very difficult to compare economic aspects 
of even the structural alternatives . More detail would 
certainly be required for any thorough evaluat~on . One point 
is certainly in error , however . The Bonneville Unit, inclusive 
of the Diamond Fork preferred alternative, certainly does not 
have a Benefit-Cost ratio of 3 . 2-1, if analysis is done under 
federal guidelines . The authoriz~d in t erest rate is not the 
rate to use in discounting benefits and costs from power in 
this instance . The preferred alternative in the EIS is not 
a minor addition to an already authorized project . The Diamond 
Fork Power System is a major new project . It increases gener-
atiRg capacity tenfold . It h~increased Bonneville Unit 
costs allocated to power 50% in the last two years . The 
project should be examined with either the current discount 
rate for federal water projects or that recommended by OMB , 
a rate in the neighborhood of 10% . An incremental benefit 
cost ratio needs to be calculated on the power system itself , 
with the proper discount rate . Net benefits would be reduced 
substantially under proper analysis . I hope this correct 
economic analysis can be undertaken before the final EIS 
is issued . 
Thank you again for the opportunity to comment . 
Sincerely , 
~~~ 
Associate Professor 
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Clifford I. Barrett 
Regional Director 
Bureau of Reclamation 
Code " 730 
P.o. Box 11568 
Salt Lake City, Utah 84147 
August 12, 1983 
RE: Written Comments of the Draft Environmental 
Statement of Diamond Fork Power Project of 
the Bonneville, Unit, Central Utah Project 
(DES 83-46). 
Dear Mr. Barrett: 
I am submitting these comments as a follow up of the oral statements 
made at public hearing held in Provo, Utah on July 28, 1983. I have reviewed 
the draft environmental statement for the Diamond Fork Power System of the 
Central Utah Project, Bonneville Unit ahd have found that I have more questions 
than was able to ftnd answers in the statement. 
I read with alarm th~ Forest Service policy on mitigation of land for 
wildlife probigation, which states, "The Forest Service does not favor the 
use of forest land specifically for wild life mitigation becasue of its 
legislative mandate for multiple-use management. Also, changing management 
emphasis to the single purpose of wild life benefits would result in added 
and significant social and economic impacts to both current and future 
forest users beyond direct impacts of the Diamond Fork Power system features. 
For example, livestock grazing would have to be reduced about 50% on any 
forest lands set aside for wild life in order to meet the specific mitigation 
objectives. Additionally, this type of management change would create 
substantial administrative and financial difficulties for the forest service 
in adjusting present and proposed management plans and would require a 
reformulation of the draft manageme nt plan for the Uinta National Forest, 
which has received considerable public review and input." This policy is 
appalling and is a socialistic approach to mitigating of such problems. It 
is appalling to say the least. 
Alternatives for mitigation do not address the improvement of government 
owne d public lands. I see nowhere in the environmental impact statement 
showing a cost effective analysis of each of the alternatives and also the 
purchase price ()f private lands and their development verses the improvements 
of already owned public lands by the government being improved for wild life 
habitation. 
The t a xpayers who will pay for this entire project, either through 
taxes or power cost, should know the cost for each alternative. Alternative 
number five utilizes the greatest amount of acreage and thus takes the 
greatest amount of acreage out of service for wild life probigation. In turn, 
th e Federal Government is required to follow the ludicrous policy to purchas e 
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private lands for wild life mitigation . If any of the wild life specialists 
would spend an evening surveying the fenced private properties and the number 
qf deer that feed in these fenced areas, the wildlife specialists would soon 
find that more deer feed per acre each evening on private lands that are 
fenced than do feed on public lands that are unfenced and are used for grazing 
of livestock . Thus, it is my contention and opinion that the wild life miti-
gation practice legislated by the government is far from being an accurate 
means of supplying grazing areas for wild life . My father-in-law, Mr . John C. 
Patrick and many of his family, including myself, have counted upwards of 
fifty to one hundred h 2a d of deer feeding on his one hundred-sixty acre parc e l 
of land in anyone e vening . We have also studied the surrounding areas of 
publicly owned lands where grazing is permitted and found considerably fewer 
deer browsing in th e s e areas , simply because of over feeding by all grazing 
and browsing animals. Thus, the justificati on for purchasing private lands 
for wild life mitigation, does not measure up to its l eg islative mandate . 
In the Environmental Impact statement, only one route is shown for power 
lines going back up the canyon and over the Sheep Creek area . No other 
alternative is shown . No costs are presented for the cost per mile for 
power lines. The justification of routing the power lines back up the 
canyon and over the Sheep Creek area is very weak inmyopinion when the 
power lines could be routed straight down the Diamond Fork Canyon . If the 
Diamond Fork area had not been touched by man with his fences, wrecked auto-
mobiles, roads, etc., then I would consider the impact of the power lines 
of a greater consequence, going down the canyon . However, with all of 
man's impact on the environment that has already occurred, it appears to me 
to be a waste of taxpayer's money to route the power line up over the Sheep 
Creek area . The Sheep Creek area , at pr ese nt, has less impacted areas by 
man than does the Diamond Fork area . Thus, the alternative of routing the 
power lines over the Sheep Creek area will have a greater environmental impact . 
Service roads to private l a nds are not shown in areas where the project 
is to be built . Apparentl y, the Bureau of Reclamation has already determined 
that thes e private lands will be purchased and if not purchased, will be 
left landlocked by the projects . The individua ls involved in preparing this 
Environmental Impact Statement have not conside r e d a ll of the alternatives, 
the costs of e ach of the alter natives, and de t ermine d the cost effective a nd 
environmental impacts . I have been involved in preparation of several 
environmental impact stateme nts a nd would fi nd myself greatly embarrassed if 
I had been associated with preparat ion of this statement . 
I am in favor of developing our natural resources, but not at the 
expense of govc·r nme rit land grabbing of private lands . I am also in favor 
of those who be ne fit from the project should pay for the project and those 
who happen to own private lands should not be penalized and forced to sell 
as a result of wild life mitigation . 
412 
Clifford I. Barrett 
Al.\gust 12, 1983 
Page 3 
Let's not advance further towards socialistic government tactics by-
following the Forest Service Wildlife Mitigation policy. 
GRM:bb 
Sincerely yours, 
// / -) --'-.-~ T~::r~;;Z/( -- /) Jc'r.,-~ .-----
Dr. Garth R. ~rgan) 
Limnologist 
Private Citizen 
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P. O. BOX 106 . SPRINGVILLE, UTAH 84663 . (801) 489·6077 (80l) 489·6387 
U.S. Department of Interior 
Projects Manager 
Utah Projects Office 
160 North 200 West 
Provo, Utah 84601 
Dear Sir..:;; 
July 24, 1983 
After reading through the Diamond Fork Power System Draft 
Environmental Statement, I have some real personal concerns. 
I note that in all of the Wildlife Mitigation options listed 
in Table 18, page 91, that my property would be acquired by 
the government for wildlife use. I want to make my position 
clear--I do not wish to dispose of my property. 
My father homesteaded the land seventy years ago. He pro-
vided, in large measure, for the welfare of eight sons and 
daughters through his energy and unceasing toil. Each of us 
learned invaluable lessons of industry and thrift as we worked 
alongside our father and mother. I remember hay, grain, pota-
toes for seed, alfalfa seed, a vegetable garden, and even 
delicious watermelons in season. Sometimes, we had cattle to 
feed and horses to winter or hogs to pasture. There was always 
the fen~ing and road mending and preparing for winter. I suppose 
that what I'm trying to say is that this has always been an active 
working, · producing ranch. 
I remember the time during the great Depression days of the 
thirties when neighbors all around were selling their property 
back to the government. My father clung, tenaciously, to his 
property, holding it as a heritage .for his posterity. 
About fourteen years ago, my wife and I--at some personal 
cost--purchased the ·ranch from my father, age 89 at the time, 
and mother, age 78 at the time. During the following years, we 
have re-fenced, graveled the roads, developed the water, re-seeded 
eighty acr~ s to alfalfa and improved our horne. The latest improve-
ment being a $45,000.00 additio, just now being finished. Our 
dream has been to furnish an adequate place for family activities 
and gatherings . . Now, at age 70, our dream seems to be on the verge 
of shattering. 
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We have always been good neighbors; cooperating with the 
Forest Service, the Department of Fish and Game, and the Spanish 
Fork Cattle Association. In fact, we feed hundreds of head of 
deer each year on our hay ground and eighty acres of grass and 
native habitat. 
In years past, we could cut our hay once and then make a seed 
crop later in the summer. NOw, the deer are so plentiful that we 
lose all of our second crop bloom. We have never objecteq to this, 
figuring that it is a sort of rent for the privil~ge of living in 
such a beautiful place. 
In your preferred Wildlife Mitigation option for the recommend-
ed Fifth Water Pumped Storage Plan, you plan to acquire about 4,443 
acr~s of private lands under single owne~ship. This would provide 
the "greatest and best distribution of compensatory biological 
values in the Diamond Fork study area. II (Page 40) 
I fail to see why this plan or a portion of it co~bined with 
acquisition of other Iprge areas of land would not satisfy your 
needs under any of the options you might be forced to acce·pt. The 
Redford and Schneider properties and Brimhall ranch come to mind 
as viable compensatory additions in the event that part of the 
Childs' ranch is covered with the Hayes Reservoir. Selling of a 
portion of the ' Brimhall ranch would help compensate the Spanish 
Fork Livestock Association for the likely reduction of ' their 
operation because of th~s project. 
I have never entertained the first thought of increasing the 
housing or changing the use of this land. In fact, we feel that 
same sense of trust and obligation to our posterity that our 
fatper felt toward us. 
If I am forced to walk away from this ranch for the last time, 
it will not only sh~~ter the dreams of a lifetime for my family 
and myself, but for my 103 year old father who is still alive, 
alert, and concerned. 
I hope that those who make the final decision will sense the 
feeling of love ~Ehave for this land. 
Respectfully yours, 
~~ 
JCP/smp 
415 
ENVIRONMENTAL COMMITMENTS 
The following list summarizes major environmental commitments made 
. for Reclamation's recommended plan. 
1. Wildlife mitigation will consist of the acquisition, habi-
tat improvement, and management of 4,000 acres of private 
and/or public land. 
2. A total capacity of 450 cfs will be included in the Dia-
mond Fork Pipeline for the purpose of removing pr oject 
water, as well as existing high irrigation flows, from 
the lower Diamond Fork to mitigate potential project im-
pacts and provide enhancement to the fishery r esource. 
3. Disturbance to landscape and vegetation du r ing const r uc-
tion will be minimized, with special attention being 
given to minimizing impacts on flood plain and wetland 
values. 
4. Reservoirs would be cleared in a manner that would mini-
mize erosion of soil into streams. Vegetati ve buffer 
strips would be left along streams to act as filters. 
5. All disturbed surfaces will be rehabilitated and reveg-
etated. 
6. Heavy construction activities will be avoided to the ex-
tent practical during the golden eagle breeding cycle 
(February 15 to May 15) within 0.5 mile of any of the ac-
tive nesting territories in the area in order to minimize 
disturbance to nesting eagles. In addition, operation 
and maintenance activities will be scheduled to avoid ac-
tive nesting sites during the eagle breeding cycle. 
7. Both permanent and temporary power transmission lines and 
towers will be designed to prevent electrocution of eagles 
and located to minimize the exposure of eagles and other 
raptors to indiscriminant shooting. 
8. The rocky cliff areas immediately north of Monks Hollow, 
important as denning and hunting habitat for bobcats, will 
be protected from unnecessary habitat destruction or al-
teration during construction. 
9. Public access over project roads located in severe mule 
deer winter range will be restricted (especially snowmo-
bile) during the winter months of December through April 
in accordance with the Uinta National Forest Plan. 
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10. Construction practices will comply with all Federal and 
State water quality laws and regulations concerning .pollu-
tion from point and nonpoint sources. 
11. If problems occur with low dissolved oxygen levels in 
water released to Diamond Fork from Monks Hollow Reser-
voir, appropriate corrective measures, if achievable at 
reasonable cost, will be .implemented to guarantee a mini-
mum dissolved oxygen content of 5 mg/L within one quarter 
mile below the stilling basin for protection of the fish-
ery resource in lower Diamond Fork. If the cost is not 
reasonable, then additional coordination will occur with 
involved resource agencies to develop a satisfactory solu-
tion to the problem. 
12. A discovery plan will be developed in consultation with 
the Utah State Historic Preservation Officer for the eval-
uation of cultural resources identified during construc-
tion or during survey of the remaining 10 percent of the 
project area. A plan will be developed to mitigate im-
pacts on any significant resources discovered. 
13. Delivery of Strawberry Valley Project irrigation water 
will not be interrupted during postconstruction. 
14. Appropriate arrangements will be made with the Forest 
Service to help alleviate impacts to livestock use. 
15. All Federal, State, and local laws pe'ctaining to the 
safety of construction workers and the public during con-
struction and operation of project facilities will be 
followed. 
16. A study to quantify fish movement through Syar Tunnel for 
mitigation considerations will be developed and conducted 
cooperatively with other Federal and State resource agen-
cies after the power system is constructed and operating. 
17. To the extent practical, construction facilities will not 
be located closer than 1 mile to any active golden eagle 
nesting territories. 
18. The feasibility of measures to maintain water temperatures 
at about 55° · F throughout the system for all alternatives 
will be explored to the extent needed to support predicted 
fishery benefits on project streams and reservoirs. Im-
pact analyses thus far, however, indicate that predicted 
stream temperatures under most alternatives would either 
be close to the optimum 55° F or would not be appreciably 
different from existing temperatures and, therefore, would 
not represent a significant impact requiring mitigation. 
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19. A mlnlmum flow of 50 cfs or natural flow, whichever is 
less, would be maintained in Sixth Water Creek below Sixth 
Water Dam. 
20. Reclamation will consult with the Forest Service to con-
sider channel rehabilitation work on lower Diamond Fork 
to insure that the fishery benefits attributable to the 
Diamond Fork Pipeline are realized and maintained. 
21. Reclamation will cooperate with the Forest Service and 
other resource agencies to resolve the fish habitat prob-
lems in Sixth Water Creek resulting from project caused 
reduced flows. As a potential solution to the problem if 
flows are available, a flow-bypass valve would be included 
in the connection between Syar Tunnel and the existing 
Strawberry Tunnel to allow the release of up to 50 cfs to 
Sixth Water Creek for a fishery. Because of net fishery 
benefits provided by the Diamond Fork Pipeline, these 
impacts do not require mitigation under any of the alter-
natives except the 1964 DPR Alternative. 
22. Reclamation will cooperate with the Forest Service to de-
vise means to minimize adverse impacts to grazing per-
mittees. 
23. Reclamation will cooperate with Western and the Forest 
Service to insure that all transmission facilities needed 
for operation of the power production features are con-
structed and operated in compliance with all Federal and 
State environmental requirements. 
24. If current consultation with the Fish and Wildlife Serv-
ice regarding impacts of the Bonneville Collection System 
on endangered fish species results in modifications to 
the power system, environmental impacts of the modifica-
tions will be analyzed and appropriate NEPA compliance 
document s p'cepared. 
25. The contractor would be encouraged to consider carpooling 
or a similar alternative during construction to reduce the 
number of vehicles and the density of traffic in the 
project area. 
26. A monitoring program would be established to measure and 
analyze social and economic effects. The program would 
provide the opportunity to objectively assess the changes 
induced by project construction and provide a basis for 
int'eraction with local communities to cope with any prob-
lems. 
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ATTACHMENTS 
ATTACHMENT 1 
SECTION 404(b)1 (P.L. 95-217) EVALUATION 
DIAMOND FORK POWER SYSTEM 
BONNEVILLE UNIT 
CENTRAL UTAH PROJECT 
BUREAU OF RECLAMATION 
I. INTRODUCTION 
This section evaluate-s four alternatives of the Diamond Fork Power 
System having features which would require individual Section 404 
permits if these features did not qualify for the Section 404(r) 
exemption. ' A description of the features is found in Chapter III, 
Al ternatives. Reclamation anticipates ' that the exemption would 
exclude the need for individual 404 permits. Construction of any 
of the alternatives would r 'equire the installation of a limited 
number of pipeline crossings, the number and locations of which 
have not been determined at this time. All pipeline crossings, 
however, would be included under, and also constructed under, the 
nationwide ' permit ' and its conditions for utility lines (33 CFR 
330.5). 
The No Power Alternative discussed in Chapter III, Alternatives, 
was not evaluated · here because none of the features would require 
an individual 404 permit. This alternative, however, would 
include constructing a limited number of pipeline crossings which 
would be accomplished under the nationwide permit conditions for 
utility lines. 
II. PROJECT DESCRIPTION 
A. Location: Refer to Chapter I, Location and Setting. 
B. General Description: Refer to Chapter III, Alternatives. 
C. Authority and Purpose: Refer to Chapter I, Purpose of the 
Environmental Statement and Purpose of the Power System. 
D. General Description of Dredged or Fill Material 
1. General Characteristics of Material 
a. Zone 1 Material: Impervious earthfill, primarily 
clays of alluvium and glacial outwash. 
b. Zone 2 Material: Pervious rockfill; gravelly, glacial 
morainal materials. 
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c. Riprap Materials: Quartzite and quartzose sandstone. 
d. Concrete. 
2. Quantity of Material (cubic yards) 
a. Sixth Water Flow Through Alternative 
(1) Syar Dam 
(2) Sixth Water Dam 
(3) Monks Hollow Dam 
810,000 
510,000 
150,000 
b. Fifth Water Pumped Storage ~lternative 
(1) 
(2) 
(3) 
c. 1964 
(1) 
(2) 
(3) 
Fifth Water Dam 
Fifth Water Dike 
Monks Hollow Dam 
DPR A1ternativ~ 
Syar Dam 
Sixth Water Dam 
Hayes Dam 
5,000,000 
185,000 
150,000 
810,000 
510,000 . 
5,963,000 
d'. Sixth Water Pumped Storage Alternative 
(1) Syar Dam 
(2) Sixth Water Dam 
(3) Monks Hollow Dam 
4,408,000 
351,000 
150,000 
3. Source of Material: Refer~o Chapter III, A1tern?tives. 
E. Description of Proposed Discharge Sites 
1. Location and Type of Site 
a. Sixth Water Flow Through Alternative: Refer to 
Chapter III. 
(1) Syar Dam 
(2) Sixth Water Dam 
(3) Honks Hollow Dam 
b. Fifth Water Pumped Storage Alternative: Refer tp 
Chapter III. 
(1) Fifth Water Dam 
(2) Fifth Water Dike 
(3) Monks Hollow Dam 
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c. 1964 DPR Alternative: Refer to Chapter III 
(1) Syar Dam 
(2) Sixth Water Dam 
(3) Hayes Dam 
d. Sixth Water Pumped Storage Alternative: 
Chapter III. 
(1) Syar Dam 
(2) Sixth Water Dam 
(3) Monks Hollow Dam 
Refer to 
2. , Size (acres of wetlands, riparian, and benthos covered by 
:fill). 
a. Sixth Water Flow Through Alternative 
b. 
c. 
(1) Syar Dam 
(2) Sixth Water 
(3) Monks Hollow 
o 
1.9 
.2 
Fifth Water Pumped Storage Alternative 
(1) Fifth Water Dam and Dike 1.1 
(2) Monks Hollow Dam .2 
1964 DPR Alternative 
(1) Sixth Water Dam 1.9 
(2) Hayes Dam 3.4 
(3) Syar Dam 0 
d. Sixth Water Pumped Storage Alternative 
' ( 1) 
(2) 
(3) 
Syar Dam 
Sixth Water Dam 
Monks Hollow Dam 
o 
1.9 
.2 
3 '. Type of Habitat: Refer to Chapter IV, Vegetation. 
4. Timing and Duration of Discharge (Construction) 
The Sixth Water Flow Through and the 1964 DPR Alternatives 
would require a construction period of about 4 years. The 
Fifth Water Pumped Storage Alternative would require about 
'i 7 yeats, and the Si.xth Water Pumped Storage Alternative 
,would require about 6 years. 
III. FACTUAL DETERMINATIONS 
A. Physical Substrate Determinations 
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1. The disposal site for the dams and dike would CQv~r and 
eliminate the existing rocky substrate within . the r~vep­
beds affected. 
2. Sediment Type 
After inundation, the rocky substrate of the rtverbed 
within the reservoir .would fill in &nd become ~ stlt and 
mud bottom; however, the general geometry/topogr~phy in the 
reservoir would be essentially unchanged. 
3. Dredged/Fill Material Movement 
The construction material would be placed and compacted 
to the extent necessary to retard the downstream movement 
of fill. 
4. Physical Effects of the Benthos 
Benthic communities would b~ eliminated in the embankmen~ 
(disposal) areas. 
Many species of benthos living in the riveri,ne habi~at 
would be lost and replaced with low densities of species 
living in a reservoir environment. The community struc-
ture of the benthos would be altered to lower species 
diversity, composition, and biomass. The funetion of the 
benthic communities, however, wo~ld remain the same (pro-
viding food for higher organisms and acting as decomposer~ 
passing nutrients through the system), although this func-
tion would take place at a lower rate. 
5. Actions Taken to Minimize Impacts: Refer to Chapter IV, 
Water Quality. 
B. Water Circulation, Fluctuation, and Salinity Determinations 
1. Water 
a. Salinity: Not significant. Refer to Ghapter IV • . 
Water Quality. 
b. Water Chemistry: Refer to Chapter IV, Water Quality. 
c. Clarity, Color, Odor, Taste: Not significant 
The nutrient loading and subsequent algae growth in 
·the reservoirs would tend to decrease water quality, 
d. Dissolved Gas: Refer to Chapter IV, Water Quality. 
e. Eutrophication: Refer to Chapter IV, Water Quality. 
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2. Current Patterns and Circulation 
a. Current Patterns and Flow: The construction of the 
impoundments would impede the river flow and back up 
water that would form the reservoirs. 
b. Velocity: The storage capabilities of the dam would 
make it possible to regulate the tailwater flows. 
c. Stratification: Refer to Chapter IV, Water Quality. 
d. Hydrologic Regime: Refer to Chapter III, Project 
Reservoir and Powerplant Operation, for each alter-
native. 
3. Normal High Water Fluctuations 
The construction of the dams would permanently alter the 
normal high water fluctuation of the stream by blocking 
the channel and forming a reservoir. The dams would make 
it possible to regulate the tailwater flows. 
4. Salinity Gradients: Not significant. 
; j':.. 5. Minimize Impacts: Refer to Chapter IV, Water Quality. 
C. Suspended Particulate: Turbidity Determination 
1. Turbidity 
Increased levels of suspended solids and turbidity would 
result during construction. It is expected that these 
levels would be local and only temporary. 
2. Effects 
a. Light Penetration 
Light transmission within the dam and diversion struc-
tures would be completely eliminated by the fill mate-
rial. The temporarily increased levels of turbidity 
and suspended solids resulting from construction 
activities would reduce overall light penetration in 
·the streams. 
b. Dissolved Oxygen: Refer to Chapter IV, Water Quality. 
c. Toxics and Organics 
The material to be used for fill (except for the core 
of earthfill dams which would not be in direct con-
tact with surface waters) would be inert material 
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consisting of concrete, sand, gravel, and rock (rip! 
rap), obtained from sources in the immediate area. 
d. Pathogens: Not applicable. 
e. Es thetics: Refer to Chapter IV, Topography and Sc~"" 
nery. 
3. Effects on Biota 
a. Primary Production 
Existing vegetation would be lost in those impounq-
ment areas to be covered by the fill and subject to 
inundation. 
b. Suspension/Filter Feeders 
Existing riverine habitat would be changed to lacus-
trine habitat and result in lower diversity of , orga-
nisms. 
c. Sight Feeders: Refer to Chapter IV, Fish. 
4. Minimize Impacts: Refer to Chapter III, Fishery and 
Wildlife Measures and Mitigation and Other Mitigation 
Measures for each alternative. 
D. Contaminant Determinations 
The fill material does not include any contaminants that 
would degrade the aquatic habitat. The material to be used 
for fill (except for the core of the earthfill dams which 
would not be in direct contact with surface waters) would be 
inert material consisting of concrete, sand, gravel, and rock 
obtained from sources in the immediate area. In addition, 
the fill material with particle sizes larger than silt, 1s 
substantially the same material as the substrate at the pro-
posed disposal sites. 
E. Aquatic Ecosystem and Organism Determination 
1. Plankton and Nekton 
Present populations within the riverine habitat would 
be eliminated by the fill material; however, both nek-
tonic and planktonic populations would continue to exist 
upstream and downstream of the project features. 
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2. Benthos 
a. Sixth Water Flow Through Alternative 
Approximately 0.5 acre of benthos would be covered by 
the fill material. 
b. Fifth Water Pumped Storage Alternative 
Approximately 0.4 acre of benthos would be covered by 
the fill material. 
c. 1964 DPR Alternative 
Approximately 1.8 acres of benthos would be covered by 
the fill material. 
d. Sixth Water Pumped Storage Alternative 
Approximately 0.5 acre of benthos would be covered by 
the fill material • 
3. Aquatic Food Web 
Not significant because the fill material would not be 
contaminated. 
4. Special Aquatic Sites 
a. Sanctuaries and Refuges: There are no such areas. 
b. Wetlands 
(1) Sixth Water Flow Through and Pumped Storage Alter-
natives 
The construction of Monks Hollow Reservoir, Monks 
Hollow Powerplant, Sixth Water Reservoir, access 
roads and recreation areas would eliminate about 
46 acres of riparian habitat. About 393 acres of 
lacustrine habitat would be created by the Sixth 
Water Flow Through Alternative, and about 433 
acres of lacustrine habitat would be created by 
the Sixth Water Pumped Storage. There would also 
be a temporary loss of 28 acres of riparian habi-
tat during the installation of the Diamond Fork 
Pipeline, of which less than an acre would be 
cattail marsh habitat. This habitat should re-
establish itself once construction ceased. 
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(2) 1964 DPR Alternative 
Hayes, Syar, and Sixth Water Reservoirs would 
eliminate about 33 acres of riparian-type wet-
lands. About 747 normal water surface acres of 
lacustrine habitat would be created by the three 
reservoirs. There would be a temporary loss of 
"about 5 acres of riparian habitat during the 
installation of the Wasatch Aqueduct. This tem-
porary habitat loss should reestablish itself 
once construction ceased. 
(3) Fifth Water Pumped Storage Alternative 
The construction of Monks Hollow Reservoir, 
Fifth Water Reservoir, Monks Hollow Powerplant, 
and recreation areas would eliminate about 47 
acres of riparian habitat. About 873 normal 
water surface acres of lacustrine habi tat would 
be created . by the two "ceservoirs. There would 
also be a temporary loss of about 28 acres of 
riparian habitat during the construction of the 
Diamond Fork Pipeline, of which less than an acre 
would be cattail marsh habitat. This habitat 
should reestablish itself once construction 
ceases. 
c. Mudflats: Not applicable. 
" 
d. Vegetated Shallows: There are no such areas. 
e. Coral Reefs: There are no such areas. 
f. Riffle and Pool Complexes 
Riffle and pool complexes would be destroyed by the 
placement of fill for the impoundment and the formation 
of the reservoir pool. The existing riverine areas 
within the above areas would be changed to a lacustrine 
habitat type. 
s. Threatened and Endangered Species: Refer to Chapter IV, 
Enda"ngered Species. 
6. Other Wildlife 
The food chain production of the lacustrine habitat would 
be severely limited when compared to the food chain pro-
duction of existing wetlands/riverine habitats within the 
reservoir areas. Species di versi ty for birds, mammals, 
reptiles, amphibians, insects, and vegetation would be 
lost within the impoundments. The number of shorebirds 
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would increase in the area because of the reservoirs and 
their fluctuating shorelines which would provide food for 
many of the shorebird species; however, because of the 
annual reservoir water level fluctuations the r~sulting 
environment would be relatively unstable when compared to 
the existing wetland/riverine habitats. As a result, 
there would be only limi ted use by semiaquatic mammals, 
reptiles, amphibians, aquatic insects, and aquatic vegeta-
tion. There would be little or no use of the reservoir 
basins by many of the existing small mammals and birds· now 
using the area. There would be an increase in waterfowl 
during their migration periods; however, waterfowl pro-
duction would be severely decreased because of lack of 
vegetative cover and food provided by the existing 
hqbitat. 
7. Actions to Minimize Impacts: Refer to Chapter III, Fish-
ery and Wildlife Measures and Mitigation and Other Mitiga-
tion Measures, for each alternative. 
F. Proposed Disposal Site Determination 
l. Mixing Zone 
2. 
Not significant. Major areas where fill is to be 
placed would be dewatered at the time of fill place-
ment. Short-term turbidity increases would occur at 
feature sites during construction. 
Determination of 
Quality Standards: 
Compliance With Applicable Water 
Refer to Chapter IV, Water Quality. 
3. Potential Effects on Human Use Characteristics 
a. Municipal and Private Water Supply: 
cable. 
b. Recreation and Commercial Fisheries: 
Chapter IV, Recreation. 
Not appli-
Refer to 
c. Water-related Recreation: Refer to Chapter IV, 
Recreation. 
.d. Esthetics: Refer to Chapter IV, Topography and 
Scenery. 
e. Parks, National and Historic Monuments, National 
Seashores, Wilderness Areas, Research Sites, and 
Similar Reserves: Refer to Chapter IV, Cultural 
Resources. 
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G. Cumulative Effects: Refer to Chapter IV, Flood plains and 
Wetlands, Water Quality, Fish, Grazing, and Cumulative Impacts. 
H. Secondary Effects: Refer to Chapter IV, Topography and 
Scenery, Vegetation, Flood plains and Wetlands, Water Quality, 
Fish, Grazing, and Cumulative Impacts. 
IV. FINDINGS OF COMPLIANCE FOR DIAMOND FORK POWER SYSTEM 
A. No significant adaptions of the guidelines were made relative 
to this evaluation. 
B. The various practical alternatives are evaluated in the Envi-
ronmental Statement. The recommended plan has almost the 
same amount of enhancement as both the Fifth Water Pumped Stor-
age and the Sixth Water Pumped Storage Alt~rnatives, and con-
siderably more enhancement than the other alternatives. Refer 
to the Chapter IV, Fish, and Table 41. 
C. The planned disposal of dredged material will not violate any 
applicable State water quality standards. An NPDES permit and 
a State turbidity waiver will be obtained prior to any work 
affecting State waters. 
D. The use of the selected disposal sites will not harm any 
endangered species or their critical habitat. 
E. The proposed disposal of dredged material will not result in 
significant adverse effects on human health and welfare, in-
cluding municipal and private water suppliers, recreation and 
commercial fishing, plankton, life stages of aquatic life, 
fish, shellfish, wildlife, and special aquatic sites which 
have not been mitigated. Further, significant adverse effects 
on aquatic ecosystem diversity, productivity, and stability 
and recreational, esthetic and economic values will not occur 
which have not been mitigated. 
F. Appropriate steps to minimize potential adverse impacts of the 
discharge in aquatic systems will be undertaken. 
G. On the basis of the guidelines (40 CFS Part 230, published in 
the December 24, 1980, Federal Register) the proposed disposal 
sites for the discharge of dredged material is specified as 
complying with the inclusion of appropriate and practical 
conditions to minimize pollution or adverse effects to the 
aquatic ecosystem. 
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FISH AND WILDLIFE SERVICE RECOMMENDATIONS 
In a March 1983 memorandum, the Fish and Wildlife Service presented 
Reclamation with an evaluation . of the project relative to affected fish 
and wildlife resources, along with recommendations for mitigation. 
Reclamation will monitor the status of these recommendations and, if 
any changes are needed, will consult with the Fish and Wildlife Service 
and other involved agencies. The recommendations and Reclamation's 
responses are summarized below. 
Wildlife 
1. Recommendation: Adoption of a mitigation plan with prefer-
ence for option 1, which is acquisition and improvement of 
private lands. 
Response: The preferred option has been incorporated into the 
recommended plan. 
2. Recommendation: Minimize vegetative disturbance from con-
struction activities. 
Response: This is a Reclamation environmental commitment. 
3. Recommendation: Rehabilitate temporarily disturbed landscape. 
Response: This is a Reclamation ' environmental commitment. 
4. Recommendation: Avoid heavy construction activities within 
0.5 mile of active nesting sites for golden eagles during the 
breeding season. 
Response: This is a Reclamation environmental commitment. 
5. Recommendation: Route the Wasatch Aqueduct or Diamond Fork 
Pipeline along the canyon bottom rather than on side slopes. 
Response: This factor has been incorporated into the project 
design as much as possible. The pipeline may have to be routed 
out of the canyon bottom in some narrow restricted areas. 
6. Recommendation: Avoid disturbance to rock cliff areas north 
of Monks Hollow (Red Hollow area) to protect important bobcat 
habitat. 
Response: The only impact to this area would be the proposed 
access road (gravel) to the day-use area at the mouth of Red 
Hollow. 
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7. Recommendation: Locate features and construction activities 
on the north side of the canyon bottom. 
Response: Project design has been developed as much as prac-
tical to accommodate this recommendation. 
8. Recommendation: Route Dyne Aqueduct along Tanner Ridge and 
avoid heavy construction activities on the lower end of the 
alinement during the golden eagle breeding season. 
Response: This has been incorporated into the project plan. 
9. Recommendation: Avoid heavy construction activities for Dyne 
Powerplant or Fifth Water Discharge Tunnel and Portal during 
the golden eagle breeding season. 
Response: This is a Reclamation environmental commitment. 
10. Recommendation: Location of constructi.on facilities should 
not be less than a mile to any acti.ve eagle territories. 
Response: This is a Reclamation environmental objective. 
11. Recommendations: Request that the Forest Service restrict 
high-disturbance forest use activities within 0.5 mile of 
active eagle nesting territories. 
Response: The Fish and Wildlife Service will negotiate this 
recommendation with the Forest Service. 
12. Recommendation: The proposed Red Ledges Campground should be 
deleted from project plans because of its proximity to an 
eagle eyrie. 
Response: This recommendation has been amended by a memoran-
dum aid dated November 4, 1983, from the Fish and Wildlife 
Service, which indicates that the location of the proposed 
campground is acceptable, with the following stipulations: 
(1) the main Diamond Fork road from Wanrhodes to Monks Hollow 
should be closed to the public from December 1 through May 15; 
(2) no public use of the campground should be permitted during 
this time; (3) no firearms or fireworks should be permitted in 
the campground; and (4) the proposed stream crossing and devel-
opments on the south side of the river should be deleted from 
the plans. Development of these recommendations was accom-
plished through coordinated effort between Reclamation, the 
Forest Service, and the Fish and Wildlife Service. 
13. Recommendation: Operation and maintenance activities should 
be scheduled to avoid active nesting sites during the eagle 
breeding seasons. 
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Response: This is a Reclamation environmental .commitment. 
14. Recommendation: Both permanent and temporary power trans-
mission facilities should be designed and built to preclude 
electrocution hazards to and discriminate shooting of large 
raptors, particularly eagles which may perch on the power 
poles. 
Response: Western Area Power Administration has committed to 
accommodate this recommendation. 
IS. Recommendation: Destruction and disturbance to severe winter 
range for mule deer should be avoided where possible. 
Response: Reclamation will provide mitigative measures as 
appropriate to compensate for any unavoidable impacts to win-
ter ranges. Public access to these areas should be restricted 
during the winter. Reclamation supports this, but the Fish 
and Wildlife Service must negotiate with the Forest Service to 
implement it in harmony with the Uinta National Forest Travel 
Plan. 
16. R~commendation: Select the Sheep Creek access road alinement 
over the Tank Hollow alinement to minimize disturbance to deer 
winter ran~e. 
Response: The Tank Hollow alinement has been selected in 
deference to the needs of Forest Service management objec-
tives. 
17. Recommendation: Existing roads not needed after project roads 
are constructed should be closed and rehabilitated to provide 
wildlife habitat. 
Response: Reclamation supports this, but the cooperation of 
the Forest Service must also be obtained. 
18. Recommendation: Enclose the discharge channel from the Fifth 
Water Tunnel into Monks Hollow Reservoir with big game-proof 
fencing. 
Response: This has been incorporated into the design of the 
Fifth Wa.ter Pumped Storage Alternative. 
19. Reconunendation: Protect and manage riparian woodland and 
streamside vegetation for the benefit of wildlife. 
Response: This is a Reclamation environmental commi tment. 
Forest Service cooperation is required for long-term manage-
ment. 
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FISH AND WILDLIFE SERVICE 
RECOMMENDATIONS 
1. Recommendation: The largest feasible design capacity for the 
Diamond Fork Pipeline should be selected. 
Response: The 450-cfs capacity in the recommended plan is the 
largest feasible pipeline size. 
2. Recommendation: Public fishing access to the lower 5 miles of 
Diamond Fork Creek should be assured. 
Response: Acquisition of this access is part of the recom-
mended plan. 
3. Recommendation: The feasibility of measures to maintain water 
temperatures at about 550 F throughout the system for all 
alternatives should be explored. 
Response: This will be done to the extent required to support 
anticipated fishery benefits on project streams and reser-
voirs. Impact analyses, however, indicate that predicted 
stream temperatures would generally be close to the optimum 
550 F or would not be appreciably different from existing 
temperatures. Condi tions, therefore, would not represent a 
significant impact requiring mitigation. 
4. Recommendation: The analysis of project impacts on stream 
fisheries should be reassessed after completion of ongoing 
water quality studies by Reclamation. 
Response: This is a Reclamation environmental commitment. 
Dissolved oxygen appears to be the only potential problem and 
measures to correct any such problems would be investigated 
after the project becomes operational. 
5. Recommendation: Mitigation for the 1964 DPR Alternative 
should receive more study if this alternative is selected. 
Response: Reclamation is committed to this. Restoration of 
habitat on Sixth Water Creek would be considered in accordance 
with the recommendations presented as mi tigat.ion for this 
alternative on pages 165-166. 
6. Recommendation: Evaluate the need for studies to quantify 
fish movement through Syar Tunnel after ongoing water quality 
studies are completed. 
Response: Reclamation, in cooperation with th~ resource man-
agement agencies, has determined that facilities to prevent 
fish movement would not be feasible. However, a study to 
quantify fish movement through Syar Tunnel for mitigation 
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considerations would be necessary after the .power system is 
constructed and operating. 
7. Recommendation: Investigate the feasibility of a small hydro-
electric plant on the West Portal of the Strawberry Tunnel. 
Response: The Strawberry Tunnel was not designed to operate 
as a pressurized conduit; therefore, the full head from Straw-
berry Reservoir would not be available to operate a powerplant. 
furthermore, fish releases through the tunnel would generally 
be less than 50 cfs which would provide less than 1 megawatt 
of generation portential. Because of the remoteness of the 
site, additional access roads and transmission lines would be 
required. The cost of these facilities, combined with the 
cost of a powerplant at this site, would not be economical. 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 
AREA OFFICE COLORADO-UTAH 
1311 FEDERAL BUILDING 
125 SOUTH STATE STREET 
SALT LAKE CITY,. UTAH 84138 
m REPLY REFER TO: 
April 21, 1981 
MEMORANDUM 
TO: Regional Director 
Upper Colorado Region 
FROM: 
Water and Power Resources Service 
Salt Lake City, Utah 
Acting Area Manager 
Area 5 
Fish and Wildlife Service 
Salt Lake City, Utah 
SUBJECT: ,Diamond Fork Power System, Bonneville 
Unit, Central Utah Project 
-. 
This reply is in ie~ponse to your memorandUl1l dated April 7, 1981. We concur 
with your conclusion in the biological assessment that no impact either 
beneficial or adverse should occur to the bald eagles or peregrine falcons as 
a result of the Diamond Fork Power System Project construction and operation. 
We appreciate your cooperation in conserving ~ndangered ~pecies. 
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January II, 1983 
Clifford I. Barrett 
Regional Director 
Bureau of Reclamation 
Upper Colorado Regional Office 
P. Q. Box 11568 
Salt Lake City, Utah 84147 
scon M MATHESON STATE OF UTAH 
GOVE RNOR DEPARTMENT OF COMMUNITY A>jQ 
ECONOMIC DEVELOPMENT 
Division of 
State History 
(UTAH STATE HISTORICAL SOCIETY) 
MELVIN T SMITH , DIRECTOR 
300 RIO GRANDE 
SALT LAKE CITY. UTAH 84101 
TELEPHONE 801/533·5755 
RE: Diamond Fork fower System, Central Utah Project, 'Mul t .i County 
Dear Mr. Barrett: 
The Utah Preservation Office has recei.ved f;or consideration your 
letter of November 17, 1982, requestiQg consultation about 
cultural resources and potential effect in the Diamond Fork Power · 
System area, Bonneville Unit, Central Utah Project. After review 
of the material located in the Preservation Office files, and the 
report submitted by the University of Utah and Mesa Corporation, 
our oefice concurs with the Bureau's determination of no effect 
as outlined by 36 CFR 800.4. 
The above is provided on request as information or assistance. 
We make no regulatory requirement, since that responsibility 
rests with the federal agency offici.al. However, i f you have 
questions or need additional assistance, please let us know. 
Contact Jim Dykman at 533-7039. 
Sincerely, 
Melvin T. Smith 
Director and 
State Historic Preservation Officer 
JLD:jr:B929/5386c 
State History Board: Millon C. Abrams, Chairman • Theron H. Luke • Ted J. Warner • Elizabeth Montague • Thomas G. Alexander 
Delio G. Dayton • Wayne K. Hinton • Helen Z. Papamkolas • David S. Monson • Ellzabelh Griffith • William 0 Owens 
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STANDARD MITIGATION PROCEDURES 
Generically Committed Mitigation 
1. All construction vehicle movement outside the right-of-way will 
normally be restricted to predesignated access, contractor acquired 
access, or public roads. 
2. The area limits of construction activitles will normally be pre-
determined, with activity restricted to and confined within those 
limits. ' No paint or permanent discolo,ring ag~nts will be applied 
to rocks or vegetation to indicate surveyor construction activity 
limits. 
3. Blasting required for access trails or tower footings will not be 
done where debris cannot" be recovered and removed from the site 
"without further environmental impacts. 
4'. In construction areas where recontouring is not required, vegeta-
tion will be crushed wherever possible and original contour will ' be 
maintained to avoid excessive root damage and allow for resprout-
ing. Herbicides would be used to prevent undesirable weed grow~h 
in the substation yards and at some transmission-:-line struc"tures. 
When used in accordance with recommended procedures (label instruc-
tions), the herbicides would not be a hazard to fish or wildlife. 
5. In construction areas where recontouring is required, revegetation 
and/or reseeding will occur after the final grade has been estab-
lished and as required. 
6. The edges of clearings and cuts through trees, shrubbery, and vege-
tation will be irregularly shaped to soften the undesirable visual 
impact of straight lines. 
7 • Drainage and watering facilities ' will be repaired or replaced if 
they are damaged or destroyed by construction activities. 
8. Tower and conductors will be marked with high-visibility devices 
where required by governmental agencies (Federal Aviation Adminis-
tration). 
9. On agricultural land, right-of-way will be alined, insofar as 
practical, to reduce the impact to farm operations and agricul-
tural production. 
10. Measures will be taken to ensure that all applicable Federal, 
State, and local environmental laws, orders, and regulations will 
be complied with. 
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11. All pract i cal methods and devices wil l be u t ilized to control, 
prevent, and o t herwise minimize emissions or di scharges of both air 
and water contaminants during the construction of new transmission 
facilities. 
12. Prior to construction, all supervisory construction personnel will 
be ins t r ucted on the protection of cultural and ecological re-
sources. To assist in t~is effort, the construction contract will 
addres s : (a) Federal and State laws regarding antiquities, plants 
and wildlife , i ncluding collection and remova l ; (b) the importance 
of these resources and the purpose and . necessity of protecting 
them. I l lustr ations of protected resources that might occur in the 
area will be supplied in order to assist i n identification. 
13. A program f or ha ndling and resolving e nvironmental complaints will 
be established and administered by a de s igna ted person with a pub-
lished t elephone number. The program wi ll work to resolve any 
envi ronmenta l complaints within the area s of construction activi-
ties. 
14. Preconstruct i on Cultural Resource Studies 
Following i dentification of the preferred route, intensive cultural 
resource s urveys will be conducted by an appropriately qualified 
profess i ona l to identify specific propert i es subject to impact from 
the construc tion, operation and maintenance of the proposed project. 
The cultural resource surveys will include historical, ethnographic, 
architectural, and archeological elements. 
A. The h i storical element will include, but not be limited to, 
development of the narrative history of the study area. The 
purpose of the narrative history wil l be to provide a frame-
work i n which to evaluate individual historic properties. 
B. The ethnographic elements will include , but not be limited to, 
the i dentification of general and/or speci f ic heritage or eth-
nic conce r ns. The purpose of the ethnographic study will be 
to pr ovi de a framework in which to evaluate the concerns of 
local native Americans for historic and prehistoric properties 
in the study area and to assess the e f fect that the proposed 
action will have. 
c. The architectural element of the cultural resource study will 
focus on, but may not be limited to, the identification of 
properties within the study area that may be of architectural 
importance. 
D. The archeological element will include, but will not be 
limited to, identification and evaluation of prehistoric 
archeological resources within the study area. The archeo-
logical study will compile sufficient background information 
on the prehistory of the study area in order to assess and/or 
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provide a framework in which to evaluate individual pre-
historic properties. 
E. An intensive archeological survey will be conducted within the 
survey study area. The purpose of the survey will be to 
identify specific properties within the survey study area that 
may have cultural resource values. The survey study area will 
include, but will not be limited to, the proposed right-of-way, 
access roads, and any other areas that will be disturbed by 
the construction and/or operation of the proposed transmission 
line. The survey study area will be established by Western in 
consultation with the State Historic Preservation Officer 
(SHPO) or his/her designated representative. 
F. Following identification of the cultural resources within the 
survey study area, a preliminary report( s) will be prepared 
and maps with site locations will be compiled. The prelimi-
nary report will include a brief description and evaluation of 
the cultural resources located within the survey study area 
and recommendations for avoidance. The preliminary report and 
maps will be submi tted to the applicants' transmi ssion line 
engineers. The site information will be used in siting and 
designing towers, access roads, and other construction areas 
to avoid, to the extent possible, the cultural resources along 
the route. 
G. A report or separate section of a report(s) will be prepared 
for each element. Each report will include, but will not be 
limited to, a description of background research and evalua-
tion of existing data, a description of field inspection 
methods, a substantive assessment of the results of the sur-
vey, recommendations of testing or further analysis, and an 
evaluation of the significance of each property. 
H. A presentation plan will be prepared. The plan will address 
all four elements--archeology, history, ethnology and archi-
tecture. The preservation plan will include, but not be 
limited to, the following: (a) identification of those cul-
tural resource properties that are not considered to be eligi-
ble for inclusion in the National Register of Historic Places 
and the rationale of such an evaluation, (b) a detailed 
description of the type and degree of impact the proposed 
project will have with regard to those properties identified 
above, (c) r ·ecommendations for mitigating any adverse effects 
that are expected to occur, (d) recommendations for general 
protective procedures to be followed during construction, 
maintenance, and operation of the proposed transmission line. 
I. Western will follow the procedures prescribed in 36 CFR 800.4 
and 36 CFR 1204 and will consult with the SHPO and Advisory 
Council on Historic Preservation (ACHP) regarding determination 
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of eligibility, determination of effect, and identification of 
measures which will avoid or mitigate any adverse effects. 
J. Western will satisfactorily avoid or mitigate the adverse 
effects to cultural resources resulting from the proposed 
project in accordance with measures agreed upon by the SHPO 
and ACHP. 
K. If previously unknown cultural resource sites are discovered 
during the construction of the transmission facilities, the 
contractor will be required to cease work in the area until a 
qualified person has evaluated the findings. 
15. Western will apply necessary mitigation to satisfy complaints of 
line-generated radio or television interference. 
16. Western will apply necessary mitigation to eliminate problems of 
induced currents and voltages into conductive objects sharing a 
right-of-way, to the mutual satisfaction of the parties involved. 
All structures will be gro~nded at each pole. To prevent electri-
fication of fence lines, wood-post fences parallel to and within 75 
feet of the centerline are grounded at one-quarter mile interv~ls 
and fences with steel posts will be grounded at one-half mil~ 
intervals. One grounding post will be used at each side of the 
right-of-way for fences crossing under the line. One grounding 
post will be used at the hinge end and latch end of each gate. 
17. WesterQ will continue to monitor studies performed to determine the 
effects of audible noise and electrostatic and electromagnetic 
fields in order to ascertain whether these effects are significant. 
Selectively Recommended Mitigation 
Access trails 
1. No new access will be constructed in designated areas; e.g., con-
struction and maintenance will be accomplished without benefit of 
new access. This would minimize ground disturbance, limit new or 
improved access ability and/or reduce scarring (visual contrast). 
2. No widening or upgrading of existing access roads will be under-
taken in designated areas (same benefits as 1 above). 
3. The alinement of any new access trails will follow the area's land-
form contours, providing that such alinment does not additionally 
impact resource values. This would minimize ground disturbance 
and/or reduce scarring (visual contrast). 
4. All access trails not required for maintenance will be permanentlr 
closed using the most effective and least environmentally damaging 
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methods appropriate to that area with concurrence of the landowner. 
This would limit new or improved accessibility into the ~rea. 
Tower and conductor design 
' Special tower design will be utilized; e.g., shorter, taller, 
tubular steel, H-frame. This would minimize ground disturbance, 
operational conflicts, visual ~ontrast and/or avian conflicts. 
The finish on steel towers will be dulled and a non-specular con-
ductor will be used. This would reduce visual contrast. 
Structures will be placed so as to avoid sensitive features and/or 
to allow conductors to clearly span the features, within limits of 
standard tower design. This would minimize amount of sensitive 
feature disturbed and/or reduce visual contrast. 
Standard structure spacing will be modified to correspond with 
spacing of existing transmission line structures where feasible 
and within limits of standard structure design. This would reduce 
' visual contrast. 
Line will be re-routed to avoid sensitive features. This would 
eliminate or severely reduce visual or physical conflicts with 
features. 
Construction schedule 
1-0'. ' Construction activities will be modified during' breeding season of 
sensitive listed or proposed threatened or endangered species. 
This would reduce disturbance to sensitive species. 
Preconstruction study programs 
11. Prior to construction, a geotechnical field review of tower and 
access road design will be conducted by an appropriately qualified 
professional to identify site-specific, soil-erosion impacts and 
determine the most effective means of mitigating them. Possible 
mitigation measures could include minor adjustments in tower and 
road locations, restricting access during periods of high moisture, 
and utilizing selective biodegradable soil stabilizing agents, etc. 
12 ~ Prior to construction, an ecological field review of tower and 
access-road design will be conducted by an appropriately qualified 
professional to identify site-specific impacts to threatened, 
endangered, or otherwise sensitive vegetation and wildlife and to 
determine the most effective means to mitigate those impacts. 
Possible mi t .igation measures could include minor adjustments in 
tower and road locations, closing access roads, relocating sensi-
tive species, habitat improvements, etc. 
443 
DEMeo 

